(19) 




Europaisches Patentamt ' 
European Patent Off ice 
Office europeen des brevets 





(11) 



EP 0 786 455 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

30.07.1997 Bulletin 1997/31 

(21) Application number: 95932231.4 

(22) Date of filing: 25.09.1 995 

- 

• 


(51) in a. 6 : C07D 233/58, C07D 233/60, 

C07D 233/64, C07D 233/84, 
C07D 401/06, C07D 409/06, 

• * 

A61 K 31 /41 5 A61 K 31/44 
A61K 31/47 

(86) International application number: 
PCT/JP95/01936 

(87) International publication number: 

WO 96/10019 (04.04.1996 Gazette 1996/15) 


(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH DP DK K FR GR OR IP IT M 1 II MP Ml 


• QllfilMnTTk Mirnhllm 


PTSE 


Suita-shi Osaka 565 (JP) 


Designated Extension States: 


• FUJIWARA, Tamlo 


LT LV SI 


Kobe-shi Hyogo 658 (JP) 


(30) Priority: 26.09.1994 JP 257490/94 


(74) Representative: VOSSIUS & PARTNER 


15.03.1995 J P 84690/95 


Postfach 86 07 67 


12.08.1995 JP 227205/95 


81634 MOnchen (DE) 


(71) Applicant: SHIONOGI & CO., LTD. 




Osaka-shi, Osaka-fu 541 (JP) 





(54) IMIDAZOLE DERIVATIVE 

(57) An imidazole derivative represented by general formula (I) or a salt thereof, having the effect of specifically 
inhibiting the growth of HIV as a pathogenic virus and being reduced in toxicity. In said formula R 1 represents hydrogen, 
C r C2o alkyl, C2-C7 alkenyl, C 4 -C 12 cydoalkylalkyl, etc.; R 2 represents C r C 6 alkyl, C r C6 acyl, hydroxyiminomethyl, 
hydrazonomethyl or -(CH^n-R 4 (R 4 being halogeno, alkoxy, hydroxy, etc.; and n being an integer of 1 to 3); R 3 repre- 
sents substituted or unsubstituted C r C 6 alkyl; X and Y represent each independently hydrogen, C r C 3 alkyl, halogeno, 
or nitro; and Z represents S, SO, S0 2 or CH 2 . 
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TECHNICAL FIELD 

The present invention relates to a novel imidazole derivative and a medicinal composition comprising it as an active 
ingredient. 

BACKGROUND OF THE INVENTION 

AIDS (acquired immune deficiency syndrome) is a serious social problem spread over the world as a refractory 
viral disease caused by HIV and the research and development of anti-HIV drugs have been undertaken on a worldwide 
scale. To this day, nucleic acid derivatives such as azictodeoxythymidine (AZT), dideaxyinosine (DDI), dideoxycytidine 
(DDC), dideaxydidehydrothymidine (D47), and 3-thiacytkJine (3TC) have been developed as major target and put to 
use clinically, but severe adverse reactions and decreace of the efficacy due to occurrence of resistant strains have pro- 
duced new problems and, therefore, the development of new therapeutic drugs has been eagerly awaited. 

The pathologic picture of AIDS has not been fully elucidated yet, and recently it has been found that even in asymp- 
tomatic patients whose clinical stage is considered to be at a latent period, virologically the virus is actively proliferated 
in the lymph node. Therefore, development of an improved anti-HIV drug is an important social need today. 

Meanwhile, explorations into various imidazole derivatives have been undertaken with the view of utilizing them as 
medicines. 

US Patent 3968228 describes imidazole derivatives effective for the therapy of coccidiosis in animals as well as a 
variety of imidazole derivatives as intermediates for their synthesis. In the imidazole derivatives disclosed, however, the 
substituent attached directly to the imidazole ring via a -S-. -SO-, or -S0 2 - moiety is limited to alkyl groups. 

US Patent 4592774 discloses imidazole derivatives which are of use as herbicides. However, all the disclosed imi- 
dazole derivatives necessarily have an opionally substituted phenylmethyl in the 2-position of the imidazole ring. 

Japanese Kokai Hei-2-83373 discloses a series of imidazole derivatives of value as agrochemicals, medicines, per- 
fumes, or polymer materials. These imidazole derivatives are substituted by hydrogen, cyano, carbamoyl, thiocar- 
bamoyl, or a group of the formula COOR 2 (those represented by substituent Y in the publication) in the 4- and/or 5- 
position(s). 

Japanese Kokai Hei-5-252270 describes imidazole derivatives having anti-HIV activity. In the disclosed imidazole 
derivative, however, the substituent in the 1 -position of the imidazole ring is limited to groups of the formula -(Chyn-O- 
R 3 having an ether linkage. 

SUMMARY OF THE INVENTION 

In view of the above state of the art, the present invention has for its object to provide a compound having the activ- 
ity to specifically inhibit proliferation of the causative virus HIV in the lymph node and yet a low toxic potential. 

The inventors of the present invention discovered that a series of imidazole derivatives having herein-defined sub- 
stituent groups meet the above object and completed the present invention. Thus, the present invention is essentially 
directed to any of such imidazole derivatives and medicinal compositions comprising them as active ingredient. 

DETAILED DISCLOSURE OF THE INVENTION 
The present invention is now described in detail. 

The imidazole derivatives of the present invention have the following formula (I). 
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R 1 



X 





(I) 



Y 



(wherein R 1 represents hydrogen, an alkyi group of 1 to 20 carbon atoms, an alkenyl group of 2 to 7 carbon atoms, a 
cycloalkylalkyl group of 4 to 12 carbon atoms, a haloalkyt group of 1 to 6 carbon atoms, an oxoalkyl group of 1 to 6 car- 
bon atoms, an aroylalkyl group of 8 to 13 carbon atoms, a substituted or unsubstituted aralkyl group, a substituted or 
unsubstituted heteroaryfalkyl group, a substituted or unsubstituted carbamoyloxyalkyi, carbamoylalkyloxyalkyl, or acy- 
loxyalkyl group, or a branched hydroxyalkyl group; 

R 2 represents an alkyi group of 1 to 6 carbon atoms, an acyl group of 1 to 6 carbon atoms, hydroxyiminomethyt, 
hydrazonomethyl, or a group of the formula -(CH^n-R 4 (where R 4 represents halogen, an alkoxy group, hydroxy, 
cyano, an acylbxy group, an aryloxycarbonyioxy group, an alkoxycarbonyloxy group, carboxy, a substituted or 
unsubstituted carbamoyl group, a substituted or unsubstituted hydroxyalkyloxy group, a substituted or unsubsti- 
tuted benzyloxy group, a substituted or unsubstituted carbamoyl oxy or thiocarbamoyloxy group, a substituted or 
unsubstituted amino group, or azido; n represents an integer of 1 to 3); 
R 3 represents a substituted or unsubstituted alkyi group of 1 to 6 carbon atoms; 
X and Y independently represent hydrogen, an alkyi group of 1 to 3 carbon atoms, halogen, or nrtro; 
Z represents S, SO, S0 2 or CH2). 

In the above formula, the alkyi group of 1 to 20 carbon atoms for R 1 means a straight-chain or branched alkyi group, 
thus including methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, tert-butyl, n-pentyl, i-pentyl, n-hexyl, n-heptyl, n-octyl, n- 
nonyl, n-decyl, n-undecyl, n^Jodecyl, n-tridecyi, n-tetradecyl, n-pentadecyl, n-hexadecyl, n-heptadecyl, n-octadecyl, n- 
nonadecyl, n-eicosyl, and the like. 

The alkenyl group of 2 to 7 carbon atoms for R 1 is not particularly restricted but includes vinyl, allyl, propenyl, bute- 
nyl, pentenyl, hexenyl, heptenyl, and the like. 

The cycloalkylalkyl group of 4 to 1 2 carbon atoms for R 1 is not particularly restricted but includes cyclopropylmethyl, 

1- or 2-cyclopropylethyl, 1-, 2-, or 3-cyclopropylpropyl, 1-, 2-, 3-, or 4-cydopropylbutyl, 1-, 2-, 3-, 4-, or 5-cydopro- 
pylpentyl, 1-, 2-, 3-, 4-, 5-, or 6-cyclopropylhexyl, 1-, 2-, 3-, 4-, 5-, 6-, or 7-cydopropylheptyl, 1-, 2-, 3-. 4-, 5-, 6-, 7-, or 
8-cyclopropyloctyl, 1-. 2-, 3-, 4-, 5-, 6-. 7-, 8-, or 9-cyclopropylnonyl, cydobutylmethyl, 1- or 2-cyclobutylethyl, 1-, 2-, or 
3-cyclobutylpropyl, 1-, 2-, 3-, or 4-cyclobutylbutyl, 1-, 2-, 3-, 4-, or 5-cyclobutylpentyl, 1-, 2-, 3-, 4-, 5-, or 6-cyclobutyl- 
hexyl, 1-, 2-, 3-, 4-, 5-, 6-, or 7-cyclobutylheptyl, 1-, 2-, 3-, 4-, 5-, 6-. 7-, or 8-cydobutyloctyl, cyclopentylmethyl, 1- or 2- 
cydopentylethyl, 1-, 2-, or 3-cyclopentylpropyl, 1-, 2-, 3-, or 4-cydopentylbutyl, 1-, 2-, 3-, 4-, or 5-cyclopentylpentyl, 1-, 

2- , 3-, 4-, 5-, or 6-cyclopentylhexyl, 1-, 2-, 3-. 4-, 5-, 6-, or 7-cyclopentylheptyl, cydohexylmethyl, 1- or2-cyclohexylethy1, 
1-, 2-, or 3-cyclohexylpropyl, 1-, 2-, 3-, or 4-cyclohexylbutyl, 1-, 2-, 3-, 4-, or 5-cyclohexylpentyl, 1-, 2-, 3-, 4-, 5-. or 6- 
cyclohexylhexyl, cycloheptylmethyl, 1- or 2-cycloheptylethyl, 1-, 2-, or 3-cydoheptylpropyl, 1-, 2-, 3-, or 4-cydoheptyI- 
butyl, 1-, 2-, 3-, 4-, or 5-cydoheptylpentyl, cydoheptylmethyl, 1- or 2-cyclooctylethyl, 1-, 2-, or 3-cydooctyipropyl, 1-, 2- 
, 3-, or 4-cyclooctyIbutyl, 1- or 2-cydooctylethyl, 1-, 2-, or 3-cydononylpropyl, and the like. 

The haloalkyl group of 1 to 6 carbon atoms for R 1 is not particularly restricted but indudes chloromethyl, 1- or 2- 
chloroethyl, 1-, 2-, or 3-chloropropyl, 1-, 2-, 3-. or 4-chlorobutyl, 1-, 2-, 3-. 4-, or 5-chloropentyl, 1-, 2-, 3-, 4-, 5-, or 6- 
chlorohexyl, bromomethyl, 1- or 2-bromoethyl, 1-, 2-, or 3-bromopropyl, 1-, 2-, 3-, or 4-bromobutyl, 1-, 2-, 3-, 4-, or 5- 
bromopentyl, 1-, 2-, 3-, 4-, 5-, or 6-bromohexyl, fluoromethyl, 1- or 2-fluoroethyl, 1-, 2-, or 3-fluoropropyl, 1-, 2-, 3-, or 4- 
fluorobutyl, 1-, 2-, 3-. 4-, or 5-fluoropentyt, 1-, 2-, 3-. 4-, 5-, or 6-fluorohexyl, iodomethyl, 1- or 2-iodoethyl, 1-, 2-, or 3- 
iodopropyl, 1-, 2-, 3-, or 4-iodobutyl, 1-, 2-, 3-. 4-, or 5-iodopentyl, 1-, 2-, 3-, 4-, 5-, or 6-iodohexyi, drfluoromethyl, 1,2- 
difluoroethyl, trrfluoromethyl, 2,2,2-trrfluoroethyl, and the like. 

The oxoalkyl group of 1 to 6 carbon atoms for R 1 is not particularly restricted but indudes acetylmethyl, propionyl- 
m ethyl, 2-oxoethyl, and the like. 

The aralkyl group mentioned for R 1 means an aralkyl group of 7 to 12 carbon atoms, such as phenylmethyl, 1- or 
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2-phenylethyl, 1-. 2-, or 3-phenytpropyl. 1-, 2-, 3-, or 4-phenyibutyl. 1-. 2% 3-, 4-, or 5-phenylpentyl, 1-, 2-, 3-. 4-, 5-, or 
6-phenylhexyl. 1-, 2-, 3-. 4-, 5-, 6-, or 7-phenyiheptyi. naphthylmethyl. 1- or 2-naphthylethyl, and the like 

The aroylalkyl group of 8 to 13 carbon atoms for R 1 is not particularly restricted but includes benzoylmethyl, 1- or 
2-benzoyl ethyl. 1-, 2-, or 3-benzoytpropyl. 1«, 2-, 3-, or 4-benzoyIbutyl. 1-, 2-, 3-. 4-, or 5-benzoytpentyl. 1-, 2-, 3% 4-, 5- 
, or 6-benzoyihexyl, 1-, 2-, 3-. 4-, 5-, 6-, or 7-benzoylheptyt, and the lika 

The heteroarylalkyl group mentioned for R 1 is not parti cuJarty restricted but includes 2-pyrkJylmethyt, 3-pyridylme- 
thyl, 4-pyridylmethyl, 1- or 2-<2-pyridyl)ethyl t 1 - or 2-(3-pyridyI)ethyl, 1 - or 2-{4-pyridy!)ethyi t 1-, 2-, or 3-(2-pyridyl)propyl. 
2-thienylmethyl, 3-thienylmethyl, 4-thienylmethyl, 2-quinolyimethyi, 3-quinolylmethyl, 4-quinolylmethyl, and the like. 

The carbamoyloxyalkyl group mentioned for R 1 is not particularly restricted but includes carbamoyl oxymethyl, 1 - or 
2-carbamoyloxyethyl, 1-, 2-, or 3-carbamoyloxypropyl. 1-, 2-, 3-. or 4-carbamoylcxybutyl, and the like. 

The rarbamoylalkyloxy^M &ovp mentioned for R 1 is not particularly restricted but includes carbamoylmethyl- 
oxymethyl, 1- or 2-carbamoylmethyloxyethyl, and the like. 

The acyloxyalkyl group mentioned for R 1 is not particularly restricted but includes acetyloxymethyl, propiony- 
loxymethyl, and the like. 

The hydroxyalkyl group mentioned for R 1 is not particularly restricted but includes 2-hydroxy-1 -propyl, 2-hydroxy-2- 
propyl, 2-hydroxy-3-propyl, and the like. 

The substituent that may be present on.said substituted or unsubstituted aralkyl, substituted or unsubstituted het- 
eroarylalkyl, or substituted or unsubstituted carbamoyloxyalkyl. carbamoylalkyloxyalkyl, or acyloxyalkyl, all mentioned 
above for R 1 , is not particularly restricted but includes alkyl (e.g. methyl, ethyl), alkenyl (e.g. allyl), cycloalkyl (e.g. cyclo- 
propyl), haloalkyl(e.g. fluoromethyl). oxoalkyl (e.g. acetylmethyl), aralkyl (e.g. benzyl), aroylalkyl (e.g. benzoylmethyl). 
hydroxy, substituted or unsubstituted amino (e.g N-methylamino. N.N-dimethylamino. N-acetylamino, diaminomethyle- 
neaminomethyl. ureidomethyl, methanesulfonamidomethyl). 

In the above formula, the alkyl group of 1 to 6 carbon atoms for R 2 is a straight or branched alkyl group, thus includ- 
ing the alkyl groups of 1 to 6 carbon atoms mentioned for R 1 . The acyl group of 1 to 6 carbon atoms for R 2 and R 4 is 
not particularly restricted but includes formyl. acetyl, propionyl, butyryl. valeryl. and the like 

The alkoxy group mentioned for R 4 is not particularly restricted but may for example be methoxy, ethoxy, propoxy, 
or butoxy. 

The aryloxycarbonyloxy group mentioned for R 4 is not particularly restricted, either, thus including phenyloxycarb- 
onyloxy as an example. 

The alkoxycarbonyloxy group mentioned for R 4 is not particularly restricted, including ethoxycarbonyloxy as an 
example. 

The hydroxyalkyloxy group for R 4 is not particularly restricted but includes hydroxymethyloxy. hydroxyethyloxy, and 
soon. 

The substituent that may be present on said substituted or unsubstituted carbamoyl, substituted or unsubstituted 
hydroxyalkyloxy, substituted or unsubstituted benzyloxy. substituted or unsubstituted carbamoyloxy or thiocarbamoy- 
laxy, or substituted or unsubstituted amino group for R 4 is not particularly restricted but includes alkyl, alkenyl, 
cycloalkylalkyl. haloalkyl. oxoalkyl, acyl, carbamoyl, and substituted or unsubstituted amino (e.g. N-methylamino, N,N- 
dimethylamino. N-acetylamino, diaminomethyleneaminomethyl, ureidomethyl, methanesulfonamidomethyl). 

The alkyl group of 1 to 6 carbon atoms for R 3 in the above formula is a straight or branched alkyl group and includes 
the same alkyl groups of t to 6 carbon atoms as mentioned for R 1 . Preferred is isopropyl. The substituent for such alkyl 
group is not particularly restricted but includes hydroxy, alkoxy, acyloxy, alkenyl, cycloalkyl, halogen, oxoalkyl, aralkyl, 
aroylalkyl, cyano, carboxy, alkoxy carbonyl (e.g. methoxycarbonyl, ethoxy carbony I), and the like. 

In the above formula, the alkyl group of 1 to 3 carbon atoms for X is not particularly restricted but may for example 
be methyl, ethyl, or propyl. The halogen for X is not particularly restricted but includes chlorine, bromine, fluorine, and 
iodine. Preferred is chlorine. 

The alkyl group of t to 3 carbon atoms for Y in the above formula is not particularly restricted but may for example 
be methyl, ethyl, or propyl. The halogen for Y is not particularly restricted but includes chlorine, bromine, fluorine, and 
iodine. Preferred is chlorine. 

The following is a list of preferred species of the compounds according to the present invention. 

(A-1) 2-Carbamoyloxymethyl-5-(3.5-dicW^ H-imidazole 

(A-2) 2-[5-(3,5-Dichlorophenyfthio)-4-isopropyl-1 -methyl-1 H-imkJazol-2-ylJethanol 

(A-3) 2-Carbamoyloxymethyl-5-(3.5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazole 

(A-4) [5-(3,5-Dichlorophenyrthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl]methanol 

(A-5) [1 -(2-Hydroxypropyl)-5-(3.5-dichlorophenylthio-4-isopropyl-1 H -i midazol -2-y I] methanol 

(A-6) [5-(3.5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylJacetonitrile 

(A-7) [5-(3.5-Dichlorophenyfthio)-1 -(4-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yl]methano! 

(A-8) [5-(3.5-Dichlorophenyrthio)-1 -(3-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yQmethanol 

(A-9) 2-[5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -ethyl-1 H-imidazol-2-yl]ethanol 
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[A- 10) 2H£-(Carbamoytoxy)ethy^^ -ethyl-4-isopropyM H-imidazole 

[A-1 1) [5-(3>Dichlorophenytthio)^isop^ 

[A-1 2) 2-Carbamo^oxymetf^-5-(3,5<ricW -(2(1 H)-j^on-5-y0methy1-4HSoprQpyt-1 H-imidazole 

In addition to the above species, the compound of the present invention includes the following species, for instance. 

[1) 2-Carbamoyloxymethyl-5HSopropyl- 1 -methyl-4-ph enyttttio- 1 H-imidazole 

[2) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

[3) 2-(4-(3.5-Dif luorophenytthio)-5-isopropyl- 1 -methyl)- 1 H-imidazolecarbaidehyde 

[4) Methyl 3-(5-(3,5-difluorophenytthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propionate 

[5) 2-(5-(3-Nifrophenylthio)-4HSop H-imidazol-2-yl)ethanol 

[6) 2-(5-(3-Chloropheny!thio)-4-iscpropyl-1^ hydrazone 

[7) 2-(2-CarbanrK)yloxyethyi)-4-iscpropyl-5-phenytthio-1 -(pyridin-4-yfmethyl)-1 H-imidazole 

[8) 2-(2-CarbamoyloxyethyO-5-(3,5^ -methyl-1 H-imidazde 

[9) 2-(2-CarbamoytoxyethyO-5-(3,5^ifluor -(2-phenylethyl)-1 H-imidazole 

[10) 2-(2-Carbamoylaxyethoxy)methyl-1-ethyl-^ H-imidazole 

[11) 2-(2-CailDamoylaxyethyl)-5-(3,5^ H-imidazole 

[12) 2-(2-CarbamoytcKyethoxy)methyl-5-{3,5^ -(pyridin-3-ylmethyf)-1 H-imidazole 

[13) 2-(2-Carbamoylaxyethoxy)methyl-5^^ -ethyl -4-isoprcpy1-1 H-imidazole 

[14) 1 ,5-Dibenzyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

[15) 2-Aminomethyl-5-(3-chlorophenytthio)-4-isopropyl-1 -methyl-1 H-imidazole 

[16) 2-Azidomethyl-4-(3,5-dif luorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

[17) 4-lsopropyi-2-N-methytthiocarbarTO H-imidazole 

[18) 5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-ylmethanol 

[19) 2-(2-Cart)amoytQxyethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

[20) 2-2-(Acetoxyethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

[21 ) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propanol 

[22) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-5-(3-f luorophenylthio)-! -(pyridin-4-ylmethyl)-1 H-imidazole 

[23) 4-lsopropyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazol-2-ylacetonitrile 

[24) 1 -(5-(3 f 5-DicNorophenylthio)-2-(3-cart H-imidazol-1 -yl)-2-propanone 

[25) 2-Carbamoyloxymethyl-5-(3,5-dif luorophenylthio)-1 -f luoromethyl-4-isopropyl-1 H-imidazole 

[26) 2-Carbanx?yioxymethyl-4-isopropyl-5-phenylthio-1-(pyridin-2-ylmethy 

[27) 5-(3.5-Dif luorophenylthio) -4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

[28) Methyl 3-(5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propionate 

[29) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl))-1 H-imidazolecarbaldehyde hydrazone 

[30) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

[31) 3-(1 -Allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

[32) 1 -Benzyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

[33) 2-(2-Carbamoyloxyethoxy)methyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-2-yimethyl)-1 H-imidazole 

[34) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

;35) 2-(2-Carbamoyloxyethyl)-5-(3.5-dimethylphenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

[36) 2-Aminomethyl-4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ytmethyl)-1 H-imidazole 

[37) 1 -Benzyl-2-(3-carbamoyloxypropyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

;38) 5-(3,5-Dif luorophenylthio) -2-dimethylaminomethyl-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

[39) 5-(3,5-Dichlorophenyfthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 -n-propyl-1 H-imidazole 

;40) 2-2-(Acetoxyethyl)-5-(3,5-dif luoropheny»thio)-4-isopropyl-1 -methyl-1 H-imidazole 

41 ) 2-(2-CarbamoylQxyethyl)-5-(3.5-climethylphenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

;42) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazol-2-ylmethanol 

;43) 2-Cart>anroylaxymethyl-5-(3 l 5-dimetW H-imidazole 

44) 2-(2-Aminoethyl)-1 -ethyl-4-isopropyl-5-phenyithio-1 H-imidazol 

45) 1 -Allyl-2-(3-carbamoylQxypropyl)-5-(3 i 5-dif luorophenylthio)-4-isopropyl-1 H-imidazde 

46) 2-(1-Allyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

47) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

48) a-(2-Carbamoyloxymethyl-5-(3 i 5-drfluorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

49) 3-(1 -(4-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

50) 2-Carbamoyloxymethyl-1-cydopropy^ H-imidazole 

51) 2-Azidomethyl-4-(3^hlorophenylthio)-5-isopropyl-1-(pyridin-4-ylmethyl) 

52) N-(5-(3,5-Dichlorophenylthio)-1-ethyl-4-isopropyi-1 H-imidazol-4-yImethyl)acetamidine 

53) 2-(2-Cart5amoyloxyethyO-5-(3,5-difluorophenyfthio)-4-isoprop^ H-imidazole 
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(54) a-(2-(2-HydrQxyethyO-5-(3.5<lk;hIor^ H-imidazol-1 -yi)acetophenone 

(55) 1 -AI1yl-2-(3-<»rbamoylaxypropyO-5^3,W^ H-imidazole 

(56) 2-(5-{3 i 5-DicWorophenytlhio)-4-isopropyl-1 -(pyridin-3-ytmethyl))-1 H-imidazolecarbaldehyde 

(57) 5-(3,5-Dichlorophenytthio)-4-isopropy1^^ -(pyridin-4-ytmethyl)-1 H-imidazole 

(58) 2-Aack>methyl-4-isopropyl-5-phenytthio-1 -{pyridin-4-yl methyl)- 1 H-imidazoie 

(59) 2-(4-lsopropy1-5-phenytthio-1 -(pyridin-4-ylmethyl)-1 HHmidazol-2-ytmethoxy)ethanol 

(60) 2-Acethytaminomethyl-5-(3,5-dichlorophe^ -(pyridin-4-yl methyl)- 1 H-imidazole 

(61 ) 2-(5-(3.5-Dichlorophenyfthio)-1 -hexyl-4nsopropy1-1 H-imidazol-2-yl)ethanol 

(62) 1 -Ethy1-5-isopropyl-4-(3-fluorophenytthio)-1 H-imidazol-2-ylmethanol 

(63) 4-lsopropyl-2-N-methyfthiocart>amoyla^^ H-imidazole 

(64) a-(5-(3,5-Dif luorophenylthio)-2-(3-h^roxypropy0-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(65) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-y1)propyl-1 H-imidazol-2-ylmethanol 

(66) 5-(3-Chlorophenylthio)-2-dimethylamjnomethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(67) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(quinolin-3-ylmethyl)-1 H-imidazol-2-yi)ethanol 

(68) 2-Carbar7K>yiaxymethyl)^isopropyl-5-(3-fluoropheny1thio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(69) 5-(3,5-Dffluorophenylthio)-4-isopropyl-1 -(pyricfin-4-ylmethyl)-1 H-imidazol-2-ylacetontorile 

(70) 2-Acetylaminomethyl-5-(3 i 5-difluorophenytthto)-1 -ethyl -4-rsopropyl H-imidazole 

(71) 2-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(pyridirv3-ylmethyi))-1 H-imidazolecalbaldehydeoxime 

(72) 5-(3,5-Dichlorophenylthio)-2-dimethylai™^ H-imidazole 

(73) 2-Carbamoyloxymethyl-5-(3,5KJifluorophenylthio)-1-ethyl-4-isopro H-imidazole 

(74) 2-(1 -Ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazol-2-yl)ethanol 

(75) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yi acetate 

(76) 4-lsopropyl-1-methyl-5-phenytthio-1H-imidazol-2-yl acetate 

(77) 1 -Benzyl-2-carbamoyloxymethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(78) 4-lsopropyl-2-N-methylcart)amoyloxymethyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(79) 1 -Benzyl-2-(2-carbamoylQxyethyO-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(80) 2-Acetylaminomethyl-4-isopropyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazole 

(81) 2-(5-(3,5-Dichlorophenytthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazolecalbaldehyde hydrazone 

(82) 4-lsopropyl-1 -methyl-5-phenytthio-1 H-imidazol-2-ylmethyl acetate 

(83) 2-Aminomethyl-4-(3,5-drf luorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(84) 2-(5-(3,5-D'rfluorophenylthio)-1-ethyl-4-isopropyl)-1 H-imidazolecalbaldehyde 

(85) 4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl acetate 

(86) 2-(4-lsopropyl-5-(3-Jluorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(87) 4-lsopropyl-5-phenyrthio-1-(pyridin-3-ylmethyI)-2-ureidomethyl-1 H-imidazole 

(88) 2-(5-(3,5-Difluorophenylthio)-1-hexyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(89) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylacetonrtrile 

(90) 2-CarbarrK>yloxymethyl-4-(3,5<lrfluorophenylthio)-1-ethyl-5-jsoprop^ H-imidazole 

(91) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-1 -methyl-5-phenylthlo-1 H-imidazole 

(92) 5-(3-Nitrophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -methyl-1 H-imidazole 

(93) 5-(3,5-Drf luorophenylthio)-4-isopropyl-1 -methyl-2-N-methylthiocarbamoyloxymethyl-1 H-imidazole 

(94) a-(2-(2-Hydroxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(95) 4-lsopropyI-2-N-methylcarbamoyloxymethyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(96) 2-Carbamoyloxymethyl-5-(3-chlorophenylthio)-1-ethyl-4-isopropyf-1 H-imidazole 

(97) 2-(3-Carbamoyloxypropyl)-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(98) 2-(4-(3-Nitrophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(99) 2-Acetylaminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(100) 2-(1 -Ethyl-4-isopropyl-5-(3-f luorophenylthio))-1 H-imidazolecarbaldehyde hydrazone 

(101) 2-Dimety1aminomethyl-4-isopropyl-5-(3-fluor^ 

(102) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-N-methytcarbamoyloxymethyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(103) 1 ,4-Dibenzyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

(104) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(105) 2-Carbamoyloxymethyl-4-(3,5<lifluorophenylthio)-5-isopropyl-1-meth H-imidazole 

(106) 5-(3,5-DichIorophenylthio)-1 -ethyl-4-isopropyl-2-N-methylaminomethyl-1 H-imidazole 

(107) 2-2-(Acetoxyethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(108) 2-(5-(3 > 5-Dichlorophenylthio)-4-isopropyl-1 -methyl)-1 H-imidazolecarbaldehyde hydrazone 

(109) 1 -(2-AminobenzyO-5-(3,5-dichlorophenyftW H-imidazole 

(110) 2-Carbamoyloxymethyl-5-(3-chlorophenyithio)-4-isopropyl-1 -{pyridi n -3 -yi m ethyl) - 1 H-imidazole 

(111) 2-(2-Carbamoyloxyethyl)-5-(3,5-difluorophen^ 

(112) 1-(2-{2-HydroxyetW)-5-(3,5-dimethylphe 



EP078S455A1 



(113) 5-(3,5-Dich!orcphenytthio)-1-n-butyl-2-{^ H-imidazole 

(1 1 4) 2^5-(3,5~Drftuorophenytthio)-^ H-imkiazol-2-y1methoxy)ethanol 

(115) 2^2<)aitemc^oxyeth^-5^3^*rtrophenytthio)-1 -ethyt-4-isopropyl-1 H-imidazole 

(1 1 6) 1 HvButyl-5-(3,5Kjimethylphenytthio)-4-isopropyl-1 HHmidazol-2-ylmethanol 

(117) 1 ^2-CarbamoytoxyethyO-2-{3-rarbarTO^ H-imidazole 

(118) 2-(4-lsopropyl-5-{3-fluorophenytthio)-1 -(pyridin-3-ylmethy!)-1 HHmidazol-2-yJ)ethand 

(119) 2-(4-lsopropyl-1 -methyl-5-{3-fluoropheny1thio)-1 H-imidazolecartoaldehyde hydrazone 

(120) 1 <hButyl-5^3,5-d*rfluorophenytthio)-4-iscpropy1-1 H-imidazol-2-ylmethanol 

(121 ) 2-(5-(3.5-Dichlorophenyfthio)-1 .4-diisopropyM H-imidazol-2-yl)ethanol 

(122) 5-(3,5-Difluorophenylthto)^HSoprcpyl-2-m H-imtdazole 

(123) 2-(3-Cart)amcyfoxypropy1)-5-(3,5-dffl^^ ^3-phenytpropyl)-1 H-imidazole 

(124) 2-(2-Carbamoyloxyethyl)-5-(3,5-dif luorophenytthio)-4-isopropyl-1 -(pyridin-2-ylmethyf)-1 H-imidazole 

(125) 5-(3,5-Dichlorophenytthio)-2-<»^ -n-propyt-1 H-imidazole 

(126) 4-(3,5-Dichlorophenytthio)-2-carbamoyioxymethyt-1-ethy^ H-imidazole 

(127) 2(1 -Ethyl-4-isopropyi-5-phenyfthio-1 H-imidazol-2-yl)ethanol 

(1 28) 5-(3-ChlorophenyUhio)-4-isopropyl-2-N-m -(pyridin-4-y1methyl)-1 H-imidazole 

(129) 2-(5-(3,5-Dimethytphenylthio)-1 -f luoromethyl-4-isopropyM H-imidazol-2-y1)ethanol 

(130) 2-Aminomethyl-4-(3 ( 5-dichlorophenyHhio)-1-ethyl-5-isopropy!-1 H-imidazole 

( 1 3 1 ) 2-(2-Caitam^oxyethoxy)methyl-5-(3-nitroph 

(132) 2-Azidomet^l-5-(3 i 5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-y1methy1)-1 H-imidazole 

(133) 2-(2-Aminoethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(pyridin-4-y1methyl)-1 H-imidazole 

(134) 2-(3-Carbamoyloxypropyl)-5-(3,5-dif luorophenytthio)-4-isopropyl-1 -methyl- 1 H-imidazole 

(135) 5-(3-Nitrophenytthio)-4-isopropyl-1 -methy1-2-N-methylcarbamoyioxymethyl-1 H-imidazole 

(136) 5-(3-Chlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(137) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-metlTyl-1H-imidazol-2-yl acetate 

(138) N-(5-(3-Chlorophenylthio)-4-isoprop^-1 -(pyridin-4-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(139) 2-(4-lsopropyl-5-(3-fluorophenytthio)-1-(pyridin-3-ylmethy0-1 H-imidazolecarbaldehyde hydrazone 

(140) 5-(3,5-Dichlorophenylthio)-4-isopropy1-1-methyl-1H-imidazol-2-ylacetonitrile 

(141) 2-(5-(3,5-Dichlorophenylthio)-1 -ethyi-4-isopropyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(142) 2-(2-C^rbamoyloxyethyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(143) 1 -(3-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(144) 5-(3-Nitrcphenylthio)-4-isopropyl-2-N-methylaminomethyl-1-(pyrid 

(145) 3-(5-(3,5-Difluorophenytthio)-4-isopropyl-1-(2(1 H)-pyridon-5-ylmethyl)-1 H-imidazol-2-yl)propanol 

(146) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazol-2-yl)propand 

(147) N-(5-(3,5-Dic*lorophenylthio)-4-isoprop^ 

(148) 5-(3 f 5-Dich!orophenytthio)-1 -(2-<»rbamoyloxyethyO-2-carbanrK>yloxymethyl-4-isopropyl-1 H-imidazole 

(149) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 -(2-(pyridin-4-yl)ethyl)-1 H-imidazole 

(150) 2-(2-Azidoethyl)-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(151) N-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(152) 2-Carban^oxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazole 

(153) N-(1 -Ethyl-4-isopropyl-5-pheny»thio-1 H-imidazol-4-ylmethyl)acetamidine 

(154) 5-(3,5-Dichlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyi-1^ 

(1 55) 5-(3,5-Dichlorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -(pyridin-3-ylmethy»)-1 H-imidazole 

(156) 5-(3>DifIuorophen^thio)-4-isopropyl-1-(2-phenylethyl)-1H-imidazol^ 

(157) a-(2-(2-Carbamoyloxyethyl)^ -yl)acetophenone 

(158) 2-Az*domethyl-4-(3-nitrophenytthio)-1 -ethyl-5-isopropyt-1 H-imidazol 

(159) 5-(3 t 5-D"rfluorophenylthio)-4-isopropyl-1 -methyl- 1 H-imidazol-2-ylmethanol 

(160) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl))-1 H-imidazolecarbakJehyde hydrazone 

(1 61 ) 2-CarbamoyloxymethyM -ethyl-5-isopropyl-4-phenylthio-1 H-imidazol 

(162) 2-(1 -(2-Aminobenzyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(163) 1 -Cyclopropyimethyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(164) 2-(5-(3,5-Dimethylphenyfthio)-4-isopropyl-1-methyl-1 H-imidazol-2-yl)ethanol 

(165) a-(5-(3,5-Dic*lorophen^th^ H-imidazol- 1 -yl)acetophenone 

(166) 2-Acetylaminomethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(167) 2-(3-Caifcamoyloxyprop^)-5-(3,5^ -(pyridin-3-y1methyl)-1 H-imidazole 

(168) Methyl 3-(5-(3,5-dichlorq3heny»thio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propionate 

(1 69) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2,2,2-trif luoroethyl)-! H-imidazol-2-ylmethanol 

(1 70) 2-(3-Carbamoyloxypropyl)-5-(3 t 5-d'rf luorophenytthio)-4-isopropy1-1 -(2-methyipyridin-3-ylmethyl)-1 H-imida- 
zole 
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1 71 ) N-(4-!scpropyl-5-phenytthio-1 -(pyridIn-4-yimethyl)-1 H-i mtdazo l-4-ylmethyOacetanmjine 

1 72) 1 ^3-AmmGbenzyO-2^2^rbara 1 H-imidazole 

173) 5-(3,5-Difluorophenytthio)-4-isopropyl-1 -{pyridirv3-ylmethyl)-1 H-imida2o!-2-yi acetate 

174) H2-AminobenzyO-5K3,5<iifluorophenylthio)^isopropyl-1 H-imidazd-2-ylmethanol 

1 75) 2^2-Carbamoytoxyetr^-5-(3-<^loroph^^^ -(pyrtdin-4-ylmethyl)-1 H-imidazole 

1 76) 2-{2-Aztdoethyt)-5-(3-nrtropher^ -(pyridin-4-ylmethyl)-1 H-imidazole 

1 77) 2K3-Carbam(^Qxypropyf>1 ^ydopropyimethyl-5^3, 

178) 2-(2-Carbamo^oxyethyO-1-eth^^ 

179) 2-(5-(3-Ch!orophenytthio)-4-isc^^ hydrazone 

180) 2-Acetyiaminomethy1-5-(3Ktiloropheny!thio)^*isopropyl-1 -(pyridirv2-ylmethyt)-1 H-imidazole 

1 81 ) 2-Carbamoylaxymethyl-4-isopropyi^ H-imidazole 

182) 2-(5-(3 i 5-Dimethylphenytthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yOethanol 

183) N-(4-lsopropy!-1 -methyl-5-{3-fluorophenytthio)-1 H-imidazd-4-ylmethyOacetamidine 

184) 2-(2-Aminoethyl)-4-isopropyl-5-(3^ 

185) 2-Carbamoylaxymethyl-5-(3,5-dif luorophenytthio)-4-isopropy1-1 -(pyridin-3-ytmethyt)-1 H-imidazole 
;186) N-(5K3,5-Dictilorophenytthio)-4-isofM-opyl-1 -{pyridin-2-ylmethyl)-1 H-imidazol-4-yimethyl)acetamidine 
;187) 5K3,5-Dimethyiphenytthio)-1-fluoromethyl-4-isopropyl-1 H-imidazol-2-ylmethano! 

188) 2-2-(Acetoxyethyt)-5-(3 t 5-dif luorophenytthio)-4-isopropyl-1 -{pyridin-3-ylmethyl)-1 H-imidazole 
;189) 4-(3,5-Dimethylphenytthio)-5-isopropyl-1-methyl-1 H-imidazol-2-ylmethanol 
;190) 5-{3-Nitrophenytthio)-4-isopropyl-1 -methyl-2-N-methylaminomethyl-1 H-imidazole 

(191) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl- 1 H-imidazol-2-yl acetate 

(1 92) 2-(2-Carbamoyloxyethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(193) 2-Cart>amoytaxymethyl-5-(3 i 5-dffl^ H-imidazole 

(1 94) 2-Azidomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethy0-1 H-imidazole 

(195) 2-(5-(3,5-Dichlorophenylthio)-1 -(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(196) 5-(3,5-Dichlorophenytthio)-4-isopropyl-1 -{pyridin-3-ylmethy0-2-ureidomethyl-1 H-imidazole 

(197) 1 -(2-(2-Hydroxyethyl)-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)-2-propanone 

(198) 5-(3,5-DicNorophenytthio)-1-^ 

(199) 1 -Allyl-2-rarbamoyloKymethyl-5-(3,5<iimethylphenylthio)-4-isoprqpyl-1 H-imidazole 

(200) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopi^^ -methyl- 1 H-imidazole 

(201) 2 -Carbamoyl oxymethy!-4-isopropy1-1 -methyl-5-phenylthio-1 H-imidazole 

(202) 3-(1 -Cyclopropylmethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(203) 5-(3 r 5-Dif luorophenylthio)-4-isoprq3yl-1 -(pyridin-2-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(204) 5-(3,5-Dichlorophenylthio)-4-isopro^l-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(205) 2-Carbamoyloxymethyl-5-(3 i 5-dif luorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(206) 5-(3,5-Dichlbropheny1thio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -(2-phenylethyI)-1 H-imidazole 

(207) 2-(2-Azidoethyl)-5-(3 r 5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(208) 4-lsopropyl-2-N-methylcarbamoyloxymethyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazole 

(209) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(21 0) 3-(5-(3,5-Dichlorophoiylthio)-4-isopropyl-1 -{2(1 H)-pyridon-5-ylmethyl)-1 H-imidazol-2-yl)propanol 

(211) 2-Diaminomethyleneaminomethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(21 2) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(213) 2-Diaminomethyleneaminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(21 4) 5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl-2-ureidomethyl-1 H-imidazole 

(215) 3-(1 ,4-Diisopropyl-5-(3,5-difluoropheny1thio)-1 H-imidazol-2-yl)propanol 

(21 6) 2-(2-Aminoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(21 7) 1 -(3-Aminobenzyl)-5-(3,5-drf luorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(218) 2-(5-(3,5-Dif luorophenytthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazol-2-yl)ethanol 

(21 9) 2-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde 

(220) 3-(1 -(2-Aminobenzyl)-5-(3 f 5-difluorophenylthio)-4-isopropy1-1 H-imidazol-2-yl)propanol 

(221) 2-(2-Carbamoyloxyethoxy)methyl-5-(3 l 5-dif luorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(222) 1 -Allyl-5-(3,5-difluoropheriylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(223) 2-(1 -Benzyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(224) 2-(3-Carbamo^xypropyl)-5-@^ -{2(1 H)-pyridon-5-ylmethyl)-1 H-imidazole 

(225) 5-(3,5-Dichlorophenytthio)-2-p H-imidazole 

(226) 2-2-(Acetoxyethyl)-4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(227) 2-(5-(3.5-Dichlorophenylthio)-1 -ethyl-4-isopropyl)-1 H-imidazolecarbaldehyde 

(228) 5-(3,5-Dichlorophenytthio)-1-ethy»-4-isopropyl-1H-imidazol-2-yl acetate 

(229) 2-Acetyiaminomethyl-5-(3.5-dichlorophenyfthio)-4-isopropyi-1 -methyl-1 H-imidazole 



EP078S455A1 



(230) 2-2-(Acetoxyethy1)^sopropyl-S(3-fluorophenyfthio)-1 -(pyricf rv4-ylm ethyl)- 1 H-imidazole 

(231) 2-CarbamcylGKymethy1-4~(3.5-di^^ 

(232) 2K2-AzidoethyO-4-iscpropy!-5iDhenytthia-1 -(pyridin-3-ylmethyf)- 1 H-imidazole 

(233) N-(5-(3 r 5-DichIorophenytthio)-4-isopropy!-1 -methyl-1 H-imicfezd-4-yimethyf)acetamidine 

(234) 5-(3-Nrtrophenytthio)-4-isopropy1-1 -(pyridin-3-ylmethy0-2-ureidomelhyl-1 H-imidazole 

(235) 2-Aminomethy1-4-isopropyi-5-phenytttiio-1 -(pyridin-4-yimethyl)-1 H-imidazole 

(236) 3-(5-(3>Dimethylphenylthio)-4-isopr<^>yl-1 -(pyrtdin-4-ylmethy0-1 H-imidazol-2-yOpropand 

(237) 2-(5-(3 i 5-Dr?luorophenytthioM^ H-imidazol-2-yl)ethanol 

(238) 4-(3,5-Dich!or^henyfthio)-5-isopropyl-1 -methyi-1 H-imidazol-2-ylmethyl acetate 

(239) 5-(3,5-Dichlorophenytthio)-1 ,2-di-(2^rbaiTOy1oxyethyl)-4-isopropyl-1H-im'd 

(240) 2-(5-(3,5-Dmuorophenytthio)-4-is^ H-imidazol-2-yJ)ethanol 

(241) 2-(5-(3.5-Difluorophenyrthio)-1-eto^ hydrazone 

(242) 4-lsopropyt-2-N-methylrarbamoyi^^ H-imidazole 

(243) 2-CarbamoytGxymethy1-5-(3 i 5-drfluor^ H-imidazole 

(244) 5-(3,5-Dichlorophenyfthio)-2-carbam H-imidazole 

(245) 4-(3,5-Dimethytphenytthio)-1 -f luoromethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

(246) 2-Aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(247) 2-( 1 -Ethyl-4-isopropyl-5-(3-f luorophenylthio))-1 H-imidazolecarbaldehyde 

(248) 5-(3-Nitrophenytthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ytacetonitrile 

(249) 5-(3 t 5-Dichlorophenytthio)^-isopropyl-2-N-methytthioca^ 
zole 

(250) 2-(5-(3,5-Dif luorophenylthio)-1 ,4<liisopropyl-1 H-imidazol-2-yl)ethanol 

(251) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyi)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(252) Methyl 3-(4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propionate 

(253) 2-(5-(3,5-Dimethylphenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(254) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-2-N-methyfthiocarbamoyloxymethyl-1 H-imidazole 

(255) N-(4-lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-4-yimethyl)acetamidine 

(256) 5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylcarbamoylQxymethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(257) 2-Aminomethyl-5-isopropyl-1 -methyl-4-phenylthio-1 H-imldazole 

(258) 2-Carbamoylaxymethyl-4-(3-chlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(259) 4-lsopropyl-1-methyl-5-(3-fluorophenylthio)-1H-imidazol-2-yl acetate 

(260) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyO-1 H-imidazolecarbaldehyde hydrazone 

(261 ) 2-(2-Carbampyloxyethy l)-4-isopropyl-5-phenytthio- 1 -(pyridin-2-ylmethyl)- 1 H-imidazole 

(262) 2-(3-Carbamoyloxypropyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)- 1 H-imidazole 

(263) 4-lsopropyl-2-N-methylaminomethyl-1 -methyl-5-(3-f luorophenytthio)-1 H-imidazole 

(264) 2-(4-(3-Chlorophenylthio)-5-isoprop^ 

(265) Methyl 3-(5-(3,5<lichlorophenyrthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propionate 

(266) 1 -(5-(3,5-Dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(267) 2-(1 -(2-Carbamoyloxyethyl)-5-(3,5-drf luorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(268) 4-(3-Chlorophenylthio)-1-ethyl-5-isopropyl-1H-imidazol-2-ylmethyl acetate 

(269) 5-(3.5-Dichlorophenyrthio)-2-dimeth^aminomethyl-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(270) 2-Aminomethyl-4-isopropyl-5-phenyrthio-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(271 ) 5-(3,5-Dichlorophenyrthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(272) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(273) 2-(5-(3-Nrtrophenyfthio)-4-isopropyi-1 -(pyridin-2-ylmethyl))-1 H-imidazolecarbaldehyde hydrazone 

(274) N-(1 -Ethyl-4-isopropyi-5-(3-f luorophenylthio)-1 H-imidazol-4-ylmethyl)acetamidine 

(275) 2-(5-(3-Chlorophenyrthio)-1-ethyl-4-isopropyl-1 H-imidazolecarbaldehyde 

(276) 5-(3,5-Dichlorophenytthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(277) 1 -(2-Aminobenzyl)-2-(3-carbamoyloxypropyO-5-(3,5-dif luorophenyfthio)-4-isopropyl-1 H-imidazole 

(278) 2-Carbamoylcxymethyl-5-(3-chlorophenylthio)-4-isopro^l-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(279) 5-(3-Nitrcphenytthio)-1-ethyi-4-^ H-imidazole 

(280) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridi n-4-ylmethyl)- 1 H-imidazole 

(281 ) 1 -(4-Aminobenz^)-5-(3,5<iichloropherty^^ H-imidazole 

(282) 4-lsopropyl-1 -methyl-5-phenyrthio-1 H-imidazol-2-ylacetonitrile 

(283) 2-(4-(3,5-Drfluorophei^hio)-5HSopi^^ 

(284) 5-(3,5-Dichlorophenyrthio)-4-isopropyl-1 -methyl-2-ureidomethyl-1 H-imidazole 

(285) 1 -n-Butyl-5-(3,5-difluorophenyrthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(286) 2-(2-Caibamoyioxyethoxy)methyi-4-isopro^ -(pyridin-2-ylmethy0-1 H-imidazole 

(287) 2-(2-Carbamoyioxyethyl)-4-isopropyl-1 -methyi-5-(3-fluorophenyrthio)-1 H-imidazole 
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(288) 2-(5K3-N'rtrophenytthio)^ oxime 

(289) 5^3-Chlorophenytthio)-4-iso^ H-imtdazole 

(290) 5-{3-Chlorophenytthio)-2-dimetri^ -(pyridin-3-yfmethyl)-1 H-imidazde 

(291) 5-(3,5-Dichlorophenyrthio)^-isop^ -(pyridin-4-ylmethy1)-1 H-imidazole 

(292) 2^2-AztdoethyO-5K3^itrophenylthio)-1 -ethy1-4-isopropyi-1 H-imidazole 

(293) 5K3,5-Dimethy!phenytthio)-4-iscpropyl-1 -(2,2,2-trifluoroethyl)-1 H-imidazd-2-ytmethanol 

(294) 1 -n-Butyt-2-<arbanroytaxymethyl-5-(3,^ H-imidazole 

(295) 2^5K3,5-DiffuorophenytthioH-isopropyl-1-methy1-1 !4Hmidazoi-2-ytmethoxy)ethyl acetate 
(298) 2-Diaminomethy!eneaminomethyl-4-isopropyl-1 -methyl-5-phenytthio-1 H-imidazole 

(297) 4-(3,5-Dffluorophenyithio)-5-isoprcp^ acetate 

(298) 2<JarbamoyIoxymethyl^(3,5-difluorophenytthio)-1 -fluoromethyt-5-isopropyt-1 H-imidazole 

(299) 2-CarbamoylOKymethyl-4-(3-nitrophenytthio)-1 -ethy1-5-isopropyl-1 H -imidazole 

(300) N-(4-lsopropyl-1-methy1-5-phenytthio-1 H-imidazol-4-ytmethyQacetamidine 

(301 ) N-(4-lsoprof^i-5-(3-f luorophenytthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-4-ylmethyl)acetamidine 

(302) 2-(3-CtertemoyloxypropyJ)-1- ethyls H-imidazole 

(303) 2-Diaminomethyleneaminomethyl-5-(3,5<lffl^ 

(304) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylthiocarbamoy!oxymethy^ -(pyrklin-2-yimethyl)-1 H-imidazole 

(305) 3-(5-(3-Nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)^ H-imidazol-2-yl)propanoi 

(306) 2-(5-(3-Chlorophenytthio)-1-ethyl-4-isopropyO-1H-imidazolecarbaldeh oxime 

(307) 2-Acetylaminomethyl-5-(3,5-dichlorophenyithio)-4-isopropyl-1 -(pyridin-2-ylmethy0-1 H-imidazole 

(308) 2-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-3-ytmethy1))-1 H-imidazolecarbaldehyde 

(309) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl)-1 H-imidazolecarbaldehyde hydrazone 

(310) 2-CarbamoylGxymethyl-1-cyclopropylmeth^ 

(31 1) 4-(3-Chlorophenylthio)-5-isopropyl- 1 -(pyridin-4-ytmethyl)- 1 H -imidazol-2-ylmethyl acetate 

(312) 3-(5-(3-Nitrophenytthio)-4-isopropyi-1 -(pyridin-2-ylmethy1)-1 H-imidazol-2-yl)propanol 

(31 3) 2-(2-Aminoethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyr*riin-4-ylmethyl)-1 H-imidazole 

(314) 5-(3-Nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyi)-1H-imidazol-2-yl acetate 

(315) 4-lsopropyl-5-(3-fluorophenylthio)-1-(pyr^ acetate 

(316) 5-(3,5-Drfluorophenylthio)-4-isopr^ 

(317) 2-(4-lsopropyl-5-(3-fluorophenyfthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethy1 acetate 

(31 8) 1 -Ethyl-4-isopropy1-5-(3-f luorophenylthio)-2-ureidomethyl-1 H-imidazole 

(31 9) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(3-phenytpropyl)-1 H-imidazol-2-yl)ethanol 

(320) 5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-1 -(2-phenylethy0-1 H-imidazole 

(321 ) 5-(3,5-Drfluorophenylthio)-1 -f luoromethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(322) 2-Aminomethyi-4-(3-nitrophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(323) 5-(3,5-Dif luorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylacetonitrile 

(324) 2-Carbamoyloxymethyi-5-(3,5-dimethyIphenylthio)-1 -f luoromethyl-4-isopropyf-1 H-imidazole 

(325) 4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(326) 1 -Benzyl-4-(3,5-dimethylphenylthio)-5-isopropyl-1 H-imidazol-2-ylmethanol 

(327) 2-(4-lsopropyl-5-(3-f luorophenylthio)-1 -{pyridin-2-ylmethyl))-1 H-imidazo!ecarbaldehyde 

(328) 3-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-3-ylmethy0-1 H-imidazol-2-yl)propanol 

(329) 1 -(3-Aminobenzyl)-2-(3-carbamoyioxypropyl)-5-(3,5-dif luorophenyKhio)-4-isopropyl-1 H-imidazole 

(330) 2-(1-Ethyl-5-isopropyl-4-(3-fluorophenylthio))-1 H-imidazolecarbaldehyde 

(331) 5-(3.5-Dichlorophenylthio)-2-(3-caibarTO^ 
zole 

(332) 1 -Ethyl-4-isopropyl-2-methanesurfonamidomethyl-5-(3-f luorophenyfthio)-1 H-imidazole 

(333) 2-Azidomethyl-4-isopropyl-5-phenytthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(334) 5-(3-Chloropheny1thio)-2<ii£iminomethyleneaminomethyl-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(335) 5-(3-Chlorophenylthio)-4-isopropyi-1 -(pyridin-4-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(336) 5-(3,5-Dichlorophenyffliio)-2-(2-carte^ 

(337) 2-Cart>amoyioxymethyl-4-(3,5-dimet H-imidazole 

(338) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-4-y1methyl))-1 H-imidazolecarbaldehyde hydrazone 

(339) 5-(3,5-Dichlorophenytthio)-4-isopropyl-1 -(pyridin-4-ylmethyI)-2-ureidomethyI-1 H-imidazole 

(340) 5-(3-Chlorophenylthio)-4-isoprop^ 

(341 ) 5-(3-Chlorophenylthio)-2<limethytaminomethyl-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(342) 2-(5-(3-Chlorophenyrthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(343) 2-Acetylaminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(344) 3-(1 -(2-Carbamoyloxyethyl)-5-(3,5<lif luorophenytthio)-4-isopropyl-1 H-imidazol-2-yOpropanol 

(345) 5-lsopropyM -methyl-4-(34luorophenyrthio)-1 H-imidazol-2-yl methanol 
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(346) 2-Acetyiaminomethyl^-^ropyl-5i3henytthio-1 -(pyridin-2-yfmethyf)-1 H-imidazole 

(347) 2-(2-Carbamcyloxyethy^ H-imidazole 

(348) 2-CarbamoytQxymethyl-5-(3.5<lif luorophenytthio)-4-isqxopyl-1 -(2-phenylethyl)-1 H-imidazole 

(349) 2-(2-AzidoethyO-5-(3 l 5-djfluoropher^ H-imidazole 

(350) 2-(5^3-Nrtrophenytthio)^isqDropyi-1 -methyl)- 1 H-imidazolecaibaktehyde 

(351) 2-(4-(3-Chlorcpheny!thio)-1 -ethyl-5-isopropyi)-1 H-imidazolecartoaldehyde 

(352) 5-{3 t 5-Dif!uoropheny»thio)-4-isc^)ropyl-1 -(py^irv3-ylmethyl)-1 HH*midazol-2-y1acetonitriJe 

(353) 4-lsopropyl-2-methanesuKbnanro^ H-imidazole 

(354) 2-Carbanx>y1axymethyi-4-(3-chto^ H-imidazole 

(355) 2-Aminomethyl-5-(3-nitrophenylthio)-4-«sopropyl-1 -methyl-1 H-imidazole 

(356) 5-(3-Nitrophenyithio)-4H^ H-imidazole 

(357) 5-(3,5-Dif luwophenytthio)-1 -hexyi-4-isopropy1-1 H-imidazol-2-ytmethanol 

(358) 2-(3-Carbamoyloxypropyl)-^ H-imidazole 

(359) 2-Aminomethyl-5-(3-nitrc^)henylthioH-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(360) 3-(5-(3,5-Dimethylphenylthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(361) 2-(5-(3-Nitrophenylthio)^ oxime 

(362) 2-(5-(3,5-Dif luorophenytthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(363) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(364) 1 -(2-(2-Cart>amoyloxyet^ H-imidazol-1-yl)-2-propanone 

(365) 5-(3,5-Dichloropheny»thio)-4-isopropyl-1 -(quinolin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(366) Methyl 3-(1-ethyl-4-isopropyl-5-(3-fluoropher^ 

(367) 2-Aminomethyl-4-isopropyl-5-phenyfthio-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(368) 1 -(5-(3,5-Dif luorophenylthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(369) 2-(2-Carbamoyloxyethyf)-5-(3,5-dimethylphenylthio)-1 -f luoromethyl-4-isopropyl- 1 H-imidazole 

(370) 2-Carbamoyloxymethyl-5-(3,5-difluorophenylthio)-1 ,4-diisopropyM H-imidazole 

(371) 4-lsopropyl-5i3henytthio-1-(pyridin-4-ylmethyl)-1H-imidazol-2-yl acetate 

(372) S-tS^-DichlorophenylthioJ^-^-carbamoyloxyethyl)-! -ethyl-4-isopropyl-1 H-imidazole 

(373) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-methyl)-1 H-imidazolecarbaldehyde hydrazone 

(374) 2-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(375) 2-2-(Acetoxyethyl)-5-(3 ( 5-dif luorophenyfthio)-4-isopropyl-1 -(pyridin-4-ylmethyi)-1 H-imidazole 

(376) 5-(3,5-Dimethylphenylthio)-1-ethyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(377) 5-(3,5-Dichlorophenylthio)-2-(»rbamoyloxymethyl-4-isopropyl-1 -(2-methylpyridin-3-ylmethyl)-1 H-imidazole 

(378) 2-Azidomethyl-4-(3-nitrophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(379) 1 -Allyl-5-(3,5-dichlorophenylthio)-2-(3-c^ H-imidazole 

(380) 1 -(5-(3,5-Dimethylphenylthio)-2-hydroxymethyl)-4-»sopropyl-1 H-imidazol-1 -yl)-2-propanone 

(381 ) 2-(3-Carbamoyloxypropyl)-5-(3-chlorophenylthio)-1 -ethy1-4-isopropyl-1 H-imidazole 

(382) 2-Cart3airoyloxymethyl-4-(3-n^ 1 -methyl- 1 H-imidazole 

(383) 1 -(4-Aminobenzyl)-2-carbamoyloxy^ 

(384) 5-(3,5-Dichlorophenytthio)-2-diaminom 

(385) 2-Azidomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(386) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2-phenylethyl)-1 Hnmidazol-2-yf)ethanol 

(387) 2-Aminomethyl-5-isopropyl-4-(3-f luorophenylthio)- 1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(388) 5-(3,5-Difluorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(389) 2-Acetylaminomethyl-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyi-1 H-imidazole 

(390) 2-(2-Carbamoyloxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(391) 2-Aminomethyl-4-(3-chlorophenylthio)-5-isopropyl-1-methyl-1H-imto 

(392) 3-(5-(3 > 5-Dichlorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazol-2-yl)propanol 

(393) 2-Diaminomethyleneaminomethyl-4-isopropyl-5-phenylthio- 1 -(pyridin-4-ylmethyl)- 1 H-imidazole 

(394) 2-(3-Carbamoyloxypropyl)-1 ,5<libenzyl-4-isopropy1-1 H-imidazole 

(395) 5-(3.5-Dichlorophenytthio)-1 -n-butyl-4-isopropyl-1 H-imidazol-2-ylmethanol 

(396) 2-(5-(3-Nitrophenylthio)-4HSopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 

(397) 1 -(5-(3,5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopro^l-1 H-imidazol-1 -yl)-2-propanone 

(398) 2-(3-Carbamoyloxypropyl)-5-(3 t 5HJifluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(399) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-«midazol-2-yl)ethanol 

(400) 5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylthio(^rbamoyloxymeth^-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(401 ) 1 -Benzyl^-carbamoylQxymethyl^fS^^dif luoropheny»thio)-5-isopropyl-1 H-imidazole 

(402) 2-(1 ,5-Dibenzyl-4-isopropyl-1H-imidazol-2-yl)ethanol 

(403) 2-(4-(3,5-Dichlorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde 

(404) 2-(4-(3 f 5-Dichlorophenylthio)-1 -ethyl -5-isopropyl)-1 H-imidazolecarbaldehyde 
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(405) 2-(3-Cartemoytaxypropyl)-M3 f ^ H-imidazole 

(406) 2-Carbamoyiaxymethyl-5-(3^ 

(407) 5-(3-Nitrophenytthio)-1 -ethyl-4-isopropyM H-imidazoJ-2-ylmethand 

(408) 2-(5K3>Dichlorophenylthio)-4-isopro^1 -methyl-1 H-imidazo!-2-yImethQxy)ethano! 

(409) 5-(3,5-DicHorophenytthio)^ H-imidazole 

(41 0) 2-(5-(3 > 5-DichltfophenyfthioM-i^ H-imidazol-2-y1)ethanol 

(41 1) 2-(3-Carbamoyioxypropy1)-^^ ,4-diisopropy1-1 H-imidazole 

(41 2) 2-Azidomethyl-5-(3^lorophenyf^ -(pyridin-2-ylmethyl)-1 H-imidazole 

(413) 1 -(4-AminGberizyf)-2^2-cart H-imidazole 

(414) 5-(3-Nitrcphenytthb)-2<lim^ -(pyridin-2-ylmethyl)-1 H-imidazoie 

(415) 2K2-Cart>amoytoxyethyO-5-(3,5<iim H-imidazole 

(416) 2-CarbamoylQxymethyl-4-(3,5<lifluoropheny^ H-imidazole 

(41 7) 4-lsopropy1-2-N-methylaminomethyl-1 -methyl-5-phenytthio-1 H-imidazole 

(41 8) 4-(3.5-Dichlorophenylthio)-1 -fluoromethyi-5-isopropyl-1 H-imidazol-2-ylmethanol 

(41 9) 5-lsopropyM -methyl-4-phenylthio-1 H-imidazol-2-ylmethano! 

(420) 1 -Benzyl-2-carbamoylaxyme^ 
(421H-lsopropy1-5-phenylW^ 

(422) Methyl 3-(5r(3rchlorophenytthio)-4-isopropyl-1 Kpyridin-3-ylme^-1H-imidazol-2-y0propionale 

(423) 5-(3.5-DicWorophenytthio)-2-(3^to -(2-(pyridin-4-yl)ethyl)-1 H-imidazole 

(424) 2- Aminomethyl-5-(3-nitrophenylthio)-4HSopropyl- 1 -(pyridin-2-ylmet^)- 1 H-imidazole 

(425) 2-Aminomethyl-4-isopropyl-5-(3-f luorophenytthio)-1 -(pyridin-4-ylmethy0-1 H-imidazole 

(426) 3-(5-(3,5-Dichlorophenylthio)-4-is^^ H-imidazol-2-yl)propanol 

(427) 4-(3,5-Dif luorophenylthio)-1 -f luoromethyl-5-isopropyl-1 H-imidazol-2-yfmethanol 

(428) 2-Diaminomethyleneaminomethyl-4-isopropyl-1 -methyl-5-(3-f luorophenytthio)-1 H-imidazole 

(429) 2-(5-(3,5-Dif luorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(430) a-(2-tarbamoyloxymethyJ-5-(3,5-c^ H-imidazol-1 -yl)acetophenone 

(431) 1 -(2-(2-Carbamoyloxyethyl)-5-(3,5<iif luorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(432) 3-(5-(3,5-Dif luoropheny»thio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)propanol 

(433) a-(2-(2-Hydroxyethyl)-5-(3.5-difto H-imidazol-1 -yQacetophenone 

(434) 2-Aminomethyl-4-isopropyl-1 -methyi-5-(3-f luorophenylthio)-1 H-imidazole 

(435) 2-(2-C^itamoyloxyethoxy)methyl-5-(3-chlorophenylthio)-4-isoprop^ -(pyridin-4-ylmethyl)-1 H-imidazole 

(436) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -methyl-2-ureidomethy!-1 H-imidazole 

(437) 2-Diaminomethyleneaminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(438) 2-(2-Carbamoyloxyethoxy)me%l-5-(3,5-dHluorophenylthio)-4-isopropyl H-imidazole 

(439) 3-(5-(3-Chlorophenylthio)-4-^ 

(440) 2-(2-Carbamoyloxyethyl)-1 -cyclopropylmethyl-5-(3 t 5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(441) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(442) 2-(4-lsopropyl-1 -methyl-5-phenylthio-1 H-imidazol-2-yl)ethanol 

(443) 2-(5-lsopropyl-1-methyl-4-phenylthio-1 H-imidazol-2-ylmethoxy)ethanol 

(444) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(445) 2-Aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(446) 2-(5-(3 f 5-Dichlorophenylthio)-1 -f luoromethyl-4-isopropyI-1 H-i mldazol-2-yl) ethanol 

(447) 2-Carbamoyloxymethyl-5-(3 f 5^ime^^ H-imidazole 

(448) N-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-4-yimethyl)acetamidine 

(449) Methyl 3-(5-(3,5-d'rf luorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propionate 

(450) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazol-2-ylmethanol 

(451 ) 2-(2-Aminoethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(452) 1 -Benzyl-2-(2-caitamoyloxyeth^-5-^ H-imidazole 

(453) 1 -(4-AntinobenzyO-5-(3,5-dich!or^ H-imidazole 

(454) 3-(5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(455) 5-(3,5-Dichlorophenyfthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(456) 5-(3,5-Dichloropheny»thio)-1 -ethyl-4-isopropyi-2-methanesulfonamidomethyl-1 H-imidazole 

(457) 2-Carbamoyloxyme%l-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridi n-2-ylm ethyl) -1 H-i mldazole 

(458) 2-(1-n-Butyl-5-(3 t 5-difluorophenyithio)-4-isopropyl-1 H-imidazol-2-yQethanol 

(459) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazd-2-ylmethoxy)ethanol 

(460) 5-(3-Chlorophenyithio)-4-isopropyl-1 -(pyridin-2-ylmethyt)-1 H-imidazoI-2-ylacetonitrile 

(461) 4-lsopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(462) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazd-2-ytmethoxy)ethand 

(463) 2-(1 -(4-Aminobenzyl)-5-(3,5-drfluorophenylttiio)-4-isoprq3yl-1 H-imidazol-2-yl)ethanol 
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(464) 2-Diaminomethyleneaminom 

(465) 2-(5-{3-Chlorcphenytthio)-4-isc^ acetate 

(466) 1-Ethyl^HSopropyl-5-{3-fluoroph«iytthio)-1 H-imidazol-2-ylacetonrtrile 

(467) 2^5^3-^rtrcphenytthio)^isopropyl-1 -(pyrtdin-3-ytmethyt)-1 H-imidazol-2-ytmethoxy)ethyl acetate 

(468) 2-(3-CarbamoytoxypropyO^ H-imidazole 

(469) 4-lsopropyl-2-N-methytthio<»rt>am -(pyridin-3-ylmethyl)-1 H-imidazole 

(470) 5-(3,5-Dichlorophenyfthio)-1 -f luoromethy1-4-isopropyi-1 Hnrrtidazol-2-ytmethanol 

(471) 2-{5-{3-Nitrophenytth^ acetate 

(472) 2-Diaminomethyleneaminomethy1-4HSopropyl-5-(3-f luprophenyfthio)- 1 -(pyridin-3-ytmethyl)- 1 H-imidazole 

(473) 5-(3,5-D"rfluorophenytthio)-4-isopropyl-2-N^ -{pyridin-3-ylmethyI)-1 H-imida- 
zole 

(474) 1 -(3-AminobenzyO-2-carbamoyloxymethyt-5-(3 ( 5<Jif luorophenytthio)-4-isopropyl-1 H-imidazole 

(475) 2-(2-Azidoethyl)-5-(3,5<Gchlorophenytthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(476) 2-CarbamoylQxymethyl-1 -cydopro^methyl-5-(3,5-<^luorophenytthio)-4-isopropyl-1 H-imidazole 

(477) 1 -n-Butyt-2-(2-carbamoyiaxyethyl)-^ H-imidazole 

(478) 5-(3,5-D"rfluorophenylthio)-4-isopropyl-1 -(2-methylpyridin-3-ylmethyl)-1 H-imidazol-2-ytmethanol 

(479) 2-(1 -Ethyl-4-isopropyl-5-phenytthio)-1 H-imidazdecarbaldehyde 

(480) 2-(5-lsopropyt-1-methyt-4-(3-fluorophenylthio)-1 H-imidazol-2-ylmethoxy)ethanol 

(481) 2-(3-CarbamoyloxypropyO-5-(3,5-dif luorophenytthio)-4-isopropyl-1 -{2,2,2-trrf Iuoroethyl)-1 H-imidazole 

(482) 5-(3.5-Drf luorophenylthio)-4-isopropyl-1 -(pyr»din-2-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(483) 5-(3-Nitrophenytthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(484) 2-(2-Aminoethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(485) 2-(5-(3-Chlorophenytthio)-4-isopropyl-1-methyl)-1 H-imidazolecarbaldehyde 

(486) 2-Acetylaminomethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethy1)-1 H-imidazole 

(487) 1 -(4-Aminobenzyl)-5-(3,5<Jichloro^ H-imidazole 

(488) 2-(1 -Ethyf-5-isopropyl-4-phenytthio-1 H-imidazol-2-ylmethoxy)ethano! 

(489) 2-Dimethylaminomethyl-4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-yimethyl)-1 H-imidazole 

(490) 5-(3-Chlorophenytthio)-1 -ethyl-4-isopropyl-2-N-methytthiocarbamoyloxymethyi-1 H-imidazole 

(491) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)ethanol 

(492) 2-(4-(3,5-Dichlorophenylthio)-5-isopro|^l-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(493) 4-(3,5-Dic^lorophenylthio)-2-<»rbamoylQxymethyl-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(494) 2-(2-Aminoethyt)-5-(3-n*rtrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(495) 2-Carbamoyloxymethyl-5-(3 f 5-dif luorophenylthio)-4-isopropyl-1 -(2-(pyridin-4-yl)ethyl)-1 H-imidazole 

(496) 2-Aminomethyl-5-(3.5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(497) 4-lsopropyl-5-phenylthio-1 -(pyridin-3-yl methyl) - 1 H-imidazol-2-ylacetonitrile 

(498) 2-Azidomethyl-5-isopropyl-4-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(499) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

(500) 2-(2-Carbamoyloxyethyl)-5-(3,5-clifluorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(501) 5-(3>Dichloropheny!thio)-2-(2-carbam -(pyrrdin-3-ylmethyl)-1 H-imidazole 

(502) 2-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-y!methoxy)ethyl acetate 

(503) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy) ethyl acetate 

(504) 5-(3-Chlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl-1 -(pyridin-2-yt methyl) - 1 H-imidazole 

(505) 2-(5-(3 f 5-Dichlorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)ethanol 

(506) 2-(4-lsopropyl-5-phenytthicM-(pyr^ oxime 

(507) 2-(1 -(S-AminoberizylJ-S^S.SKjif luorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(508) 1 -Allyl-2-carbamoyloxymethyl-5-(3 > 5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(509) 5-(3-Chlorophenylthio)-2-diaminomethyleneaminomethyl-4-isopropyl-1 -methyl-1 H-imidazole 

(51 0) 2-Carbamoyloxymethy»-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(51 1) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

(51 2) 2-(2-Azidoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(513) 2-(4-lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(514) 5-(3,5-Dichlorophenylthio)-2-<»rbamoylax^ 

(515) 2-(5-(3,5-Dichloroph^ylthio)-4-isopropyl-1-(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(516) 2-(5-lsopr(pyl-1-methyl-4-phenylthio)-1H-imidazolecarbaW^ 

(517) 2-(5-(3.5-Difluorophenylthio)-4-isopropyl-1-(3-phenylpropyl)-1H-imid 

(51 8) 2-(2-Azidoethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(519) N-(5-(3,5-Difluorophenylthio)-4^ 

(520) 2-(5-(3,5-Difluorophenytthio)-1 -f luoromethy1-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(521 ) 2-Acetylaminomethyl-5-(3-nitrophenytthio)-4-isopropyl- 1 -(pyridin-4-ylmethyl)- 1 H-imidazole 
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522) 2-Carbamoyloxymethyl-5-(3-<*lor(^ -methyl-1 H-imidazole 

S3) 1 -Benzy1-5-(3,5-drfluorophenytthio)-4-isq5ropyl-1 H-imkJazoJ-2-yfmetteno! 

524) 1 <)ydopropyimethyl-5-(3,5-di1tuorophen^ H-imidazol-2-ytmethanol 

525) 5-{3,5-Dichtorophenylthio)^isoprop^^ -{pyridin-3-ytmethyl)-1 H-irrtidazole 

526) 2^5-(3-Nitrophenytthio)-4-isoprop^^ H-imfdazol-2-ytmethoxy)ethanol 

527) 2-Carbamoytoxymethyl-4-(3.5-dimeth^ H-imidazole 

528) 2^5K3.5-Dichlorophenylthio)^-lscpropyl-1-(pyri oxime 

529) 2-Carbamc^o^methyi^(3,5KJifluorophenytthio)-1 -ethyi-5-isopropyl-1 H-imidazole 

530) 2^5-{3.5-Dich!orophenylthio)-4-lsopropyl-1 -{2,2,2-trif Iuoroethy0-1 H-imidazol-2-yl)ethanol 
[531) 5-{3,5-Dif luoropheny1thio)-1 -ethyi-4-isopropyt-1 H-imtdazol-2-ylmethanol 

;532) 3-{5-(3.5-Dif tuorophenyfthio)-4-isopropyl- 1 -(pyridin-4-ylmethyl)-1 H-imidazd-2-yi)prcpanol 

[533) 2-(2-CarbanK)yloxyethyO-5K3-c^lorophenylth H-imidazole 

[534) 2^3-Carbamoyloxypropyl)-1-ethyl^isopropy1-5-phenytthio-1 H-imidazole 

[535) Methyl 3-(5-(3,5^*rfluorophenyfthio)-4-isopr^^ 

[536) 2-(4-lsopropy1-5-{3-fluorophenylthio)-1 -(pyridin-2-yimethyl)-1H-imidazol-2-yi)ethanol 

[537) 1-Ethyl-4-isopropyl-5-phenytthio-1HHmidazol-2-yi acetate 

[538) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-{pyridin-3-ylmethyf)^ 

[539) 2-{3-Carbamoyioxypropyl)-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

[540) 2-Carbamoylaxymethyl-5-(3-nifr^^ -{pyridin-4-ylmethyl)-1 H-imidazole 

[541 ) 4-lsopropyl-5-(3-f luorophenytthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

[542) N-(5-(3-Nitrc3phenytthio)-4-isopropyf-1 -methyl-1 H-imidazol-4-y1methyl)acetamidine 

[543) 2-Azidomethyl-4-(3,5-dichlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

[544) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1-(pyridin-3-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

[545) 4-(3,5-Dimethylphenylthio)-1-ethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

[546) 4-{3,5-Difiuorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

[547) 4-lsopropyl-5-(3-fluorophenylthio)-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-y!methyl acetate 

[548) 2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

[549) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -(pyridin-2-y1methyl)-1 H-imidazole 

[550) 2-Carbamoyloxymethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazoie 

[551) 2-(4-lsopropyl-5-phenytthio-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde 

[552) 4-(3,5-Dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

[553) 4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

[554) 1 -(2-Aminobenzyl)-5-(3 t 5-dichloropheny!thio)-4-isopropyl- 1 H-imidazol-2-ylmethanol 

[555) 2-(3-Carbamoyloxypropyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyi)-1 H-imidazole 

[556) 2-Azidomethyl-5-isopropyl-1-methyl-4-(3-fluorophenylthio)-1 H-imidazole 

[557) 1 -Benzyl-2-carbamoyloxymethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

[558) 2-(3-Carbamoyloxypropyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

[559) 3-(1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-yl)propanol 

[560) 2-(5-(3,5-Difluorcphenytthio)-4-isopropyl-1-(pyridin-2-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

[561) 2-Carbamoyloxymethyl-5-(3.5<limetty^ 

[562) 2-CarbamoylQxymethyi-4-isopropyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazole 

[563) 2-2-(Acetoxyethyl)-5-(3,5-dichloropheny^^ 

[564) 3-{1 ,5-Dibenzyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

[565) 1 -(2-Aminobenzyl)-2-carbamoyloxymethyl-5-{3 l 5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

[566) 4-(3,5-Dif luorophenytthio)-1 -f luoromethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

[567) 2-(4-(3-Nitrophenylthio)-5-isopropyl-1 -(pyridin-4-yimethyl))-1 H-imidazolecarbaldehyde 

[568) 5-(3-Nifrophenyfthio)-4-isopropyl-2-N-m 

[569) 4-(3,5-Difluorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

[570) 2-(5-(3 f 5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-2-yImethyl)-1 H-imidazol-2-yl)ethanol 

[571 ) 5-(3 t 5-Dichlorophenylthio)-2-(2-<^ri3amoyloxyethyl)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazole 

[572) 2-(2-Cart)amoyloxyethoxy)methyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

[573) 2-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1-(2(1 H) -pyridon-5-y Imethy I) - 1 H-imidazol-2-yl)ethanol 

[574) 2-(2-CarbamoyloxyethyO-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

[575) 5-(3,5-Difluorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

[576) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl acetate 

[577) 3-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -{pyridin-2-yImethyl)-1 H-imidazd-2-yl)propanol 

[578) 2-2-(Acetoxyethyl)-5-{3,5-dif luorophenytthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

[579) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol -2-yl methanol 

[580) 2-(2-AzidoethyO-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyrid H-imidazole 
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(581) 2^4^3-Nrtrophenylthio)-5-isopropyl-1 -{pyiid]rv4-ylmethyl)-1 H-inradazol-2-y1methoxy)ethand 

(582) 2-(3-Carbamcyk>xyprop^ H-imidazole 

(583) 5-(3-Nitrophenytthio)-4-isopr^^ H-imidazde 

(584) 5-(3,5-Dic^lorophenytthio)-2-(3-rart^ H-imidazole 

(585) 2-(1 ,4-Diisopropyl-5-(3,5-cfrf luorophenylthio)-1 H-imidazol-2-y1)ethand 

(586) 2-Azidomethy1-5K3K*lorophenyt^ H-imidazole 

(587) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-yl m ethyl)- 1 H-imidazol-2-ylmethanol 

(588) 5-lsopropyi-4-(3-fluorophenytthio)-1 -(pyr"riin-4-ylmethy1)-1 H-imidazd-2-yimethanoI 

(589) 1 -(2-(2-H^roxyethyl)-5-(3,5-difluoropher^ H-imidazol-1 -yl)-2-propanone 

(590) 2^rbamoytoxymethy!-5-^ -hexy1-4-isopropyl-1 H-imidazole 

(591) 2-Diaminomethyleneaminomethyl-5-(3-n^ H-imidazole 

(592) 2-Acetylaminomethyl-5-(3,5Hjic^lorophenyWiio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(593) 2-Diaminomethy1eneaminomethyi-5^ H-imidazole 

(594) 4-lsopropy1-1 Hnethyl-5-{3-f luorophenytthio)-1 H-imidazd-2-ylmethyl acetate 

(595) 5-(3.5-Difluorophenylthio)-1-ethyl-4^ H-imidazole 

(596) 2-Diaminomethyleneaminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)- 1 H-imidazole 

(597) 2-(3-Carbamoytoxypropyl)-5-(3-nitrophenylthio)-4-isopropyl- 1 -methyl- 1 H-imidazole 

(598) 2-Acetylaminomethyl-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(599) 2-2-(Acetoxyethyl)-5-(3-chlorophenyfthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(600) 2-Aminomethyl-4-isopropyi-5-(3-fluorophenytthio)-1 -(pyridin-3-ylmethy0-1 H-imidazole 

(601 ) 2-Aminomethyt-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

(602) 4-lsopropyl-2-methanesulfonamidomethyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(603) 2-(2-Carbamoyloxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(3-phenyipropyl)-1 H-imidazole 

(604) 1 -(2-(3-CartDamoyloxypropyl)-5-(3.5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(605) 3-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yOpropanol 

(606) 3-(1 -Cyclopropylmethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(607) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(608) 2-(2-Carbamoyloxyethyl)-5-(3-chlorophenylthio)-1 -ethyl-4-isopropyi-1 H-imidazole 

(609) 2-(5-(3-Nrtrophenyfthio)-4-isopropyl-1 -methyl)- 1 H-imidazolecarbaldehyde oxime 

(610) 1 -Ethyl-4-isopropyl-2-N-methylthiocarbamoyloxymethyl-5-(3-fluorophenylthio^ H-imidazole 

(61 1 ) 2-(5-(3 f 5-Dif luorophenylthio)-4-isopropyl-1 -(quinoIin-3-ylmethyO-1H-imidazol-2-yl)ethanol 

(61 2) 1 -(5-(3, 5-Dimethylphenylthio)-2-(3-hydroxypropyl)-4-isopropyi-1 H-imidazol-1 -yl)-2-propanone 

(61 3) 2-(5-(3 t 5-Dimethylpheny»thio)-4-isopropyl-1 -(pyridin-4-yimethyl)-1 H-imidazol-2-yl)ethand 

(61 4) 3-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(2-(pyridin-4-yl)ethyl)-1 H-imidazol-2-yl)propanol 

(61 5) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(61 6) 4-lsopropy1-5-(3-f luorophenylthio)-1 -(pyr*riin-3-y1methyl)-1 H-imidazol-2-ylmethyl acetate 

(617) 5-(3-Nifrophenyfthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl acetate 

(618) 5-(3,5-Dimethylphenyithio)-1-hexyl-4-isopropyl-1H-imidazol-2-ylmethanol 

(619) 2-(5-lsoprcpyl-4-phenytthio-1-(pyridin-4-ylmethyl))-1H-imidazolera 

(620) Methyl 3-(5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propionate 

(621 ) 4-(3-Chlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(622) 2-Aminomethyl-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(623) 5-(3.5-Dffluorophenylthio)-4-isopropyl-2-N^ H-imidazole 

(624) 2-(5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(625) 2-(2-Carbamoyloxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(626) 5-(3-Nitrophenyfthio)-4-isopropyl-2-m^ H-imidazole 

(627) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(3-phenylpropyl)-1 H-imidazol-2-yl)propanol 

(628) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)ethanol 

(629) 2-(2-Aminoethyl)-5-(3, 5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(630) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl))-1 H-imidazolecart>aldehyde oxime 

(631 ) 2-(3-Carbamoyloxypropyl)-5-(3,5-dif luorophenylthio)-1 ,4-diisopropyl-1 H-imidazole 

(632) 2-Aminomethyl-4-(3,5-dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

(633) 1-Allyl-5-(3,5<lifluorophenylthio)-4-isopropyl-1 H-imidazol-2-yimethanol 

(634) 2-CarbamoylQxymethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(635) 2-Azidomethyi-5-(3,S<lifluoropheny1thio)-1-ethyl-4-isopropyl-1 H-imidazole 

(636) 2-Diaminomethyleneaminomethyl-5-(3-nitrophenylthio)-4-isopropyh -(pyridin-4-ylmethyl)-1 H-imidazole 

(637) 5-(3>Dichlorophenylthio)-2-(2-carbamoyloxyethyO-4-isopropyl-1 -(2-(pyridin-4-yl)ethyl)-1 H-imidazole 

(638) 1 -(4-Aminobenzyl)-2-(3-carbamoyloxypropyl)-5-(3,5-d'rf luorophenylthio)-4-isopropyl-1 H-imidazole 

(639) 2-Aminomethyl-5-isopropyM-phenyKhio-1 -(pyridin-4-ylmethyl)-1 H-imidazde 
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640) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -rvpropyl-1 H-imidazol-2-ylmethanol 

641 ) 2-2-(AcetaxyethyO-5K3-nitr^ -ethyl -4-iscpropyl-1 H-imrdazole 

642) 2^2-Carbamoytoxyethy^ -(pyridin-2-ytmethyf)-1 H-imidazole 
;643) 3-{5-(3-ChlorophenytthioH^sop H4mtdazol-2-y1)propanoJ 

;644) 5-(3,5-Dichlorophenytthio)-1 -ethyl-4-isopropyl-2-ure«Jomethyi-1 H-imidazole 

(645) 2-(4-lsopropyl-5-phenylthio-1-(pyri^ hydrazone 

(646) 3-{5-{3-Ch!orQphenytthio)- 1 -ethyl-4-isopropyl-1 H-imidazd-2-yl)propanol 

(647) 1 -{3-Aminobenzy05-(3,5-^ H-imidazole 

(648) N-(5-(3-Nitrophenytthio)-1 -ethyl-4-isopropyl-1 H-imidazol-4-ylmethyOacetamidine 

(649) 5-{3-Nitrophenytthio)-1 -ethyt-4-isopropyl-2-N-methylaminomethyi-1 H-imidazde 

(650) 2-{3-Cart>amoyloxypropyl)-4-isopropyl-5-(3-f luorophenyftNo)-1-(pyridin-3-ylmethyO-1 H-imidazole 

(651) Methyl 3-{4-isopropyl-5-pheny1th^ 

(652) 5-(3-Chlorophenylthio)-4-isoprc^ H-imidazde 

(653) 2-(2-CarbamoyloxyethyO-5-(3,5^ H-imidazole 

(654) a-(5-(3.5-Dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(655) 2-(3-Carbamoyloxypro^ -(3-(pyridin-4-y1)propyl)-1 H-imidazole 

(656) 2-(2-Aminoetl^)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin«4-ytmethyl)-1 H-imidazole 

(657) 2-Dimethylaminomethyl-4-isoprQp^ H-imidazole 

(658) 3-(1 -Ethyl-4-isoprcpyl-5-(3-fluorophenylthio)-1 H-imidazol-2-yOpropanol 

(659) 4-lsopropyl-2-methanesulfonamidomethy1-1-methyi-5-phenytthio-1 H-imidazole 

(660) 1 -Allyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(661) 2-(2-Carbamoyloxyethyl)-1 ,5-dibenzyl-4-isopropyl-1 H-imidazole 

(662) 4-lsopropyl-2-N-methylaminomethyl-5-phenytthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(663) 5-(3.5-Dichlorophenyithio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl acetate 

(664) 2-(2-Azidoethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(665) 2-(4-lsopropyl-5-phenytthio-1-^ oxime 

(666) 3-(5-(3,5-Difluorophenylthio)-1 -f luoromethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(667) 5-(3>Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl- 1 -(2-phenylethyl)-1 H-imidazole 

(668) 1 -n-Butyl-2-(2-cari3amoyloxye^ H-imidazole 

(669) 2-(3-Carbamoyloxypropyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(670) 2-Carbamoyloxymethyl-5-(3 l 5-dif luorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(671 ) 2-(3-Carbamoyloxypropyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(672) 2-(2-Carbamoyloxyethoxy)methyl-5-(3-nitro^^ 

(673) 2-Diaminomethyleneaminomethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-yimethyl)-1 H-imidazole 

(674) 2-(4-lsopropyi-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazol-2-ylmethoxy)ethanol 

(675) 3-(5-(3,5-Dimethyiphenylthio)-1 -f luoromethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(676) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazol-2-ylmethand 

(677) 1-Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1H-imidazol-2-yl acetate 

(678) 2-(2-Carbamoyloxyethyl)-5-(3.5-drf luorophenylthio)-1 -f luoromethyl-4-isopropyl-1 H-imidazole 

(679) 5-(3-Nitrophenytthio)-2-dimethylaminomethyl-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(680) 4-lsopropyl-5-phenytthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(681 ) 2-Carbamoyloxymethyl-5-(3,5-drf luorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(682) 4-(3-Chlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

(683) 2-(2-Azidoethyl)-4-isopropyl-5-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(684) 2-(2-Azidoethyl)-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(685) 1-Ethyl-4-isopropyl-5-(3-fluorophenylthio)-1H-imidazol-2-ylmethyl acetate 

(686) 2-(3-Cart>amoyloxypropyl)-1-cy^^ 

(687) 4-lsopropyl-2-N-methylaminomethyl-5-(3-f luorophenylthio)-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(688) Methyl 3-(4-isopropyl-5-phenylthio-1-(pyridin-4-ylmethyl)-1 H-imidazd-2-yl)propionate 

(689) 2-Diaminomethyleneaminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(690) 1 ,4-Diisopropyl-5-(3,5-dimethylphenylthio)-1 H-imidazol-2-ylmethanol 

(691 ) 2-(3-Carbamoyloxypropyl)-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyi)-1 H-imidazole 

(692) 2-Azidomethyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(693) 1 -Ethyl-4-isopropyl-2-N-methylthiocarbamoyloxymethyl-5-phenylthio-1 H-imidazole 

(694) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yOethanol 

(695) 5-(3,5-Dichlorophenytthio)-2-(3-<»rte^ H-imidazole 

(696) Methyl 3-(5-(3-nitrophenytthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propionate 

(697) 2-2-(Acetoxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyi)-1 H-imidazole 

(698) 2-2-(Acetoxyethy1)-5-(3,5-dichlor^ 
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(639) 2-Azhdoniethyt-4-(3-chlorophenylthio)- 1 -ethyJ-5-iscpropyM H-imidazole 

(700) 3-{5-(3.5-DifluorophenytthioM^ H4mrdazol-2-y1)propanol 

(701 ) 2-(1 -n-Butyl-5-(3,5<limethytphenytthio)-4HSopropyt-1 H-irrtidazd -2-y1)ethanol 

(702) 1 -(2-CarbamoyloxyethyO-5^3,5<itf^ H-imidazd-2-ylmethanoI 

(703) a^^-Caibamoytaxyethyl^S-fS.S-dif luorophenytthio)-4-isopropyl-1 H-imidazol-1 -yOacetophenone 

(704) 2-(5-(3 f 5-Difluorophenytthto)-4HSopro^ H-imidazolecafbaldehyde 

(705) 5-(3,5-Dichlorophenylthio)-2-diarT™^ -ethyl-4-isopropyi-1 H-imidazole 

(706) 2-(5-(3,5-Dichlorophenylthio)-1 - ethyl -4~iscpropyi-1 H-imidazol-2-ytmethoxy)ethanol 

(707) 5-(3,5-Dich!oropherTyfthio)^-isopropyl-H3i)henytpropyl)-1 H-imidazol-2-ylmethanol 

(708) 2-(2-Aminoethyl)-4-isopropyl-5-phenylthio- 1 -(pyridin-2-yimethy!)-1 H-imidazole 

(709) 2-Carbamoytaxymethy1-5-(3,5-dim^ Hnmidazole 

(710) 5-(3.5-Dichlorophenytthio)-2-(3^^ H-imidazole 

(71 1) 1 -(2-Aminobenzyf)-5-(3,5-dichloroph^ H-imtdazole 

(712) 2-Cart>amayiaxymethyl-4-@^ H-imidazole 

(71 3) 2-(3-Caibamoyloxypropyl)-5-(3^^ H-imidazole 

(714) 2-Carbamoyloxymethyl-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyM H-imidazole 

(71 5) 2-Azidomethyl-5-(3,5<l*rfluorophenylthio)-4-isopropyl-1 -(pyridin-2-yimethyl)-1 H-imidazole 

(716) 3-(5-(3 i 5-DifIuorophenytthio)-1-hexyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(71 7) 2-(5-(3-N*rtrophenytthio)-4-isopropy1-1 -methyl-1 H-imidazol-2-yf)ethanol 

(71 8) 1 -Benzyl-2-(3-carbamoyloxypropyl)-5-(3,5-dim H-imidazole 

(71 9) 5-(3-Chlorophenytthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylacetonitrile 

(720) 2-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(721) 2-(4-(3,5-Dichlorophenylthio)-1 -ethyl-5-isopropyi-1 H-imidazol-2-ylmethoxy)ethanol 

(722) 4-lsopropyl-2-N-methylaminomethyl-5-(3-f luorophenytthio)-1 -(pyridin-2-y1methyl)-1 H-imidazole 

(723) 2-(4-lsopropyl-5-phenylthic>-1 -(pyridin-2-ytmethyl))-1 H-imidazolecarbaldehyde 

(724) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

(725) 5-(3,5-Dichlorophenylthio)-1 -n-butyl-2-carbamoyloxymethyl-4-isopropyl-1 H-imidazole 

(726) 5-(3,5-Dif luorophenytthio)-1 -ethyl-4-isopropyl-2-N-methylcarbamoyloxymethyl-1 H-imidazole 

(727) 2-Dimethylaminomethyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(728) 2-CarbamoylaxymethyM -ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazole 

(729) 5-(3,5-Difluoropheny!thio)-4-isopr(^yt-2-N-m -(pyridin-3-ylmethyl)-1 H-imidazole 

(730) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(731) 2-Carbamoyloxymethyl-5-(3 f 5-dimethylphenylthio)-4-isopropyl-1-methyl- 

(732) 2-(2-Aminoethyl)-5-(3-chlorophenytthio)-4-isopropyl-1 -(pyridin-3-ylmelhyl)-1 H-imidazole 

(733) 2-(3-Carbamoyloxypropyl)-4-isopropyl-5-(3-f luorophenytthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(734) 5-(3.5-Dichlorophenylthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1-methyl-1H-imidazol^ 

(735) 2-Acetylaminomethyl-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1H-i 

(736) 2-(1 -Allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(737) 5-(3 f 5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-1 -(3-(pyridin-4-yl)propy0-1 H-imidazole 

(738) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-yl acetate 

(739) 2-(2-Carbamoyloxyethyl)-5-(3,5-dif Iuorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(740) 1 -Benzyl-2-(3-carbamoyioxypropyl)-5-(3 t 5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(741) 4-lsopropyl-2-N-methytthiocarbamoyloxy^ 

(742) 3-(5-(3.5-Dichlorophenylthio)-1 ,4-diisopropyl-1 H-imidazol-2-yl)propanol 

(743) 2-(2-Azidoethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(744) 2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(745) 2-Acetylaminomethyl-5-(3-nitrophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(746) 2-Carbamoylaxymethyl-4-(3,5-dif luorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(747) 2-(3-Carbamoyloxypropyl)-5-(3 i 5-dimethylphenylth!0)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(748) 2-Carbamoylaxymethyl-5-(3.5-dif luorophenylthio)-4-isopropyl-1 -(quinolin-3-ylmethy0-1 H-imidazole 

(749) 5-(3,5-Dif luorophenytthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(750) Methyl 3-(4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-y1)propionate 

(751) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethoxy)methyl-4-isopropyl-1 -(pyridin-4-ylmethy0-1 H-imidazole 

(752) 5-(3,5-Dif luorophenyithio)-4-isopropyl-2-methanesulfonamidomethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(753) 2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-5-(3-f luorophenytthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(754) 4-(3,5-Dich!orophenytthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(755) 4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-3-ylmethyO-2-ureidomethyM H-imidazole 

(756) 5-(3,5-Dichlorophenylthio)-1 -n-butyl-2-(3-carbamoyloxypropy0-4-iscpropyl-1 H-imidazole 

(757) 2-Aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 



EP078S455A1 



(758) 2-Aminomethyl-4-(3-chlorophenylthio)-1 -ethyl-5-isopropyl-l H-mitdazole 

(759) 4^3,5-DichIorophenytthio)-5-is<^^ acetate 

(760) 2-(2-Aminoethyl)-4-iscpropyl-1 -methyl-5-(3-f luorophenyithio)-1 H-imtdazole 

(761) 4-lscpropy1-2-N-methylcarbanrayloxymethyl-5i)h H-imidazole 

(762) 4-(3-Nitrophenytthio)-5-isopropy1-1 -(pyridin-4-ytmethy1)-1 H-imidazol-2-ylmethanoJ 

(763) 2-(4-lsopropyl-1 -methy1-5-{3-fIuQrophenytthio)H^ 

(764) 5-lscpropyi-1 -methyl-4-{3-f !uorcphenytthio)-1 H-imidazd-2-ylmethyl acetate 

(765) 2-Aminomethyl-5-(3-nitropher^ H-imidazole 

(766) 2-{2-Azidoeth^^-isopropyt-5K3-fluorophe H-imidazole 

(767) 1 -n-Butyl-2-carbarroyioxymethyt-5^ H-imidazole 

(768) 2-2-{ Acetoxy ethyl)- 1 -ethyl-4-isopropyl-5-(3-fluorophenytthio)-1 H-imidazole 

(769) 4-(3,5-D'rfluorophenylthio)-5-isopropyi-1 -(pyridin-4-yimethyl)-1 H-imidazol-2-ylmethanol 

(770) 3-(5-(3 t 5-Dlfluorophenytthio)-4-isopropyl- 1 -(2-methylpyridin-3-ylmethyl)-1 H-imidazol-2-yi)propand 

(771) a-(5^3,5-Didilorophenylthio)-2-(3-hydroxypropyO-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(772) 4-{3,5-Dichlorophenytthio)-2-ca^ H-imidazole 

(773) 3-(5-(3.5-Difluor(phenylthio)-4-isop^ 

(774) 2-(1-Cydopropylmethyl-5-(3,5-difluoropheny^io)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(775) 5-(3.5-DifliK>rophenyithio)-4-isopropyl-1 -(3-ft>yridin-4-y0propyl)-1 H-imidazol-2-ylmethanol 

(776) 2-(5-(3-Chlorophenyfthio)-4HSO^ oxime 

(777) 2-AzidomethyI-5-(3.5-difluorophenyfthio)-4H H-imidazole 

(778) 5-(3-Chlorophenylthio)-4-isopropyl-1 -methyl-2-N-methyIaminomethyl-1 H-imidazole 

(779) 2-Carbamoyloxymethy1-5-(3,5-dif luorophenytthio)-4-isopropyt-1 -(2-methytpyridin-3-ylmethyl)-1 H-imkJazole 

(780) 2-(5-(3-Chlorophenytthio)-4-isopropyl-1-(pyridin-2-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

(781) 2-(1 -Cyclopropylmethyl-5-(3,5-difluorophenytthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(782) 2-Dimethylaminomethyl-1 -ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazole 

(783) 2-Aminomethyl-5-(3,5-difluorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazole 

(784) 1 -Allyl-2-(3-carbamoyioxypropyl)-5-(3 i 5-drf luorophenytthio)-4-isopropy1-1 H-imidazole 

(785) 2-Acetylaminomethyl-4-isopropyl-5-phenyfthio-1-(pyridin-3-yimethyO-1 H-imidazole 

(786) 5-(3,5-Dichlorophenylthio)-2-(3-cart)amoyloxypropyl)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(787) 3-(5-(3 ( 5-Dif luorophenytthio)-4-isopropyl-1 -methyl- 1 H-imidazol-2-yl)propanol 

(788) 2-Carbamoyloxymethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(2,2,2-trif luoroethyl)-1 H-imidazole 

(789) 2-(1-Ethyl-4-isopropyl-5-phenytthio-1H-imidazolecart)aldehyde oxime 

(790) Methyl 3-(5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propionate 

(791) 2-(5-lsopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(792) 5-(3,5-DichIorophenylthio)-2-dimethylaminomethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(793) 2-(4-(3-Chlorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

(794) 2-(2-Carbamoyloxyethoxy)methyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(795) 4-lsopropyl-2-methanesulfonamidomethyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazole 

(796) 5-(3.5-Dichlorophenylthio)-4-isopropyl-1 -(2(1 H)-pyridon-5-ylmethyl)-1 H-imidazol-2-ylmethanol 

(797) 1 -n-Butyl-2-carbamoyloxymethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 H-imidazole 

(798) 3-(1 -(2-Aminobenzyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazd-2-yl)propanol 

(799) 5-(3,5-Dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylacetonrtrile 

(800) 4-lsopropyM -methyl-5-(3-fluorophenyfthio)-2-ureidomethyl-1 H-imidazole 

(801) 2-(2-Carbamoyloxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(802) 1 -Benzyt-2-rartDarrK>ytoxymethyl-4^ H-imidazole 

(803) 2-(5-(3,5-Dif luorophenylthio)-1 -ethyl-4-isopropyl)-1 H-imidazolecarbaldehyde oxime 

(804) 5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-2-ureidomethyl-1 H-imidazole 

(805) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethoxy)methyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(806) 5-(3,5-Dimethylphenyfthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(807) N-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -methyl- 1 H-imidazol-4-ylmethyl)acetamidine 

(808) a-(5-(3,5-Dimethylphenylthio)-2-(3-hydroxypropyO-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(809) 2-Azidomethyl-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

(810) 2-2-(Acetoxyethyl)-5-(3,5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(81 1) 2-(3-Cait>amoyloxypropyl)-5-(3 t 5-difluorophenylthio)-4-isopropyl-1 -n-propyt-1 H-imidazole 

(812) 5-(3 t 5-Dichlorophenyfthio)-2-(3-cart)amoyloxypropyl)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(813) 2-(2-Aminoethyl)-4-(3-chlorophenylthio)-1 -ethyl -4-isopropyl-1 H-imidazole 

(814) 2-Carbamoylaxymethyl-1 ,4«iibenzyl-5-isopropyl-1 H-imidazole 

(81 5) 5-(3,5-Dichlorophenylthio)-2-(3-carbamoyloxypropyl)-4-isopropyl-^ -n-propyl-1 H-imidazole 

(816) 1-(5-(3,5-Drtluorophenyfthio)-2-hydroxymethyf-4-isoprcpyl-1HHmidazol-1-yl) 
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(81 7) 2-AzkJomethyl-5HSopropyl-1^ethyt-^henytthio-1 H-imidazole 

(81 8) 5-(3,5-Dif luorophenytthio)-1 -hexyl-4-isopropyl-1 H-imidazol-2-ytmethanol 

(819) 2-Acetylaminomethyl-5-(3-chI^^ 

(820) 4-{3,5-Dichlorophenytthio)-1 -ethyl -5-isopropyl-1 H-imidazol-2-y!methyl acetate 

(821) 2<^il3amoyiaKymethy1-4-(3,5-dffl^ H-imidazole 

(822) 1 -Ethyl-4-isopropyl-5-phenytthio-1 H-imidazol-2-ytmethyl acetate 

(823) 2-{5-(3-Chlorophenytthio)- 1 -ethyl-4-isopropyM H-inrtidazol-2-yt)ethanol 

(824) 5-(3,5-Dichlorophenytthio)-4-isopropyl-1 -(2-methylpyridin-3-ytmethyi)-1 H-imidazol-2-ylmethanol 

(825) 5-lsopropyl-1 -methyi-4-phenytthio-1 H-imidazol-2-ylmethyl acetate 

(826) 2-Acety1aminomethyl-5-(3-nitrophenytthto^ H -imidazole 

(827) 2^4-(3-ChIorophenyrthio)-5HSopropyt-1-(pyiidin^-^ H-imidazolecarbaldehyde 

(828) 1 -(2-Carbamoyloxyethyty-2-carbanroyioxym H -imidazole 

(829) 5K3,5-Dichlorophenylthio)-2-(2-<arbamoyloxyethyf)-1 -cydopropylmethyl-4-isopropyM H-imidazole 

(830) 2^2-Carbamoy!oxyethyO-5-(3,5<limethylphenylthio)-4-i -(pyricfin-3-ylmethyl)-1 H-imidazole 

(831 ) 2-(5-(3-Nitropheny!thio)-4-isopropyl-1 -(pyridin-2-ylmethyf)-1 H-imidazol-2-y1methoxy)ethyl acetate 

(832) Methyl 3-(1-ethyl-4~isopropyl-5-phenylthio-1H-^^ 

(833) 2-(5-(3,5-Difluorophenytthio)-1-eth^ acetate 

(834) 2^2-(^rbamoyioxyethy0-5-(3.5<iif luorophenyWi H-imidazole 

(835) 2-(2-CarbamoyloxyethyO-5^3,Wifluorophen^ -(2-methylpyridin-3-ylmethyl)-1 H-imidazole 

(836) 2-(4-lsopropyl-1 -methyl-5-phenyfthio)-1 H-imidazolecarbaldehyde 

(837) 2-(3-Carbamoyloxypropyl)-5-(3-cM^ H-imidazole 

(838) 4-lsopropyl-2-methanesulfbnamidomethyl-5-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(839) 2-2-(Acetoxyethyl)-4-isopropyl-1-methy1-5-pheny»thio-1 H-imidazole 

(840) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyO-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(841) N-(5-(3,5-Dichlorophenytthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-4-ylmethy1)acetamidine 

(842) 5-(3,5-Dif luorophenyithio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-2-ureidomethyJ-1 H-imidazole 

(843) 2-(2-Aminoethyl)-4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(844) 2-(5-(3-Nrtrophenytthio)-1-ethyl-4-te^ oxime 

(845) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylacetonitrile 

(846) 4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(847) 2-(2-Azidoethyl)-5-(3,5-dichlorophenyIthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(848) 2-Aminomethyl-4-(3,5-difluorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazole 

(849) 4-(3-Nitrophenytthio)-l-ethyl-5-isopropyl-1H-imidazol-2-ylmethyl acetate 

(850) 3-(5-(3,5-D*rfluorophenylthio)-4-isopropyl-1 -(pyridin-4-ytmethyl)-1 H-imidazol-2-yi)propanol 

(851) 2-Diaminomethyleneaminomethyl-5-(3-nitrophenytthio)-4-isopropyl-1 -(pyridin-2 -yim ethyl) -1 H-imidazole 

(852) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl))-1 H-imidazolecarbaldehyde hydrazone 

(853) 2-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl))-1 H-imidazolecarbaldehyde hydrazone 

(854) 2-(5-(3,5-Difluorophenylthio)-4HSopro 

(855) 2-(2-Carbamoyloxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazole 

(856) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-methyl)-1 H-imidazolecarbaldehyde oxime 

(857) 3-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(2,2,2-trrf luoroethyl)-1 H-imidazol-2-yl)propanol 

(858) 2-Azidomethyl-5-(3,5<lif Iuorophenylthio)-4-isopropyl-1 -(pyridin-4-yimethyl)-1 H-imidazole 

(859) 1-Ethyl-5-isopropyl-4-phenytthio-1 H-imidazol-2-ylmethanol 

(860) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)ethanol 

(861) 5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl-2-N-methylthiocarbamoyloxymethyl-1 H-imidazole 

(862) 2-(5-(3,5-Dif luorophenytthio)-4-isopropyl-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde 

(863) 2-(5-(3-Nitrophenyrthio)-4-isopropyl-1-methyO-1 H-imidazolecarbaldehyde hydrazone 

(864) 2-(2-Azidoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(865) 2-Azidomethyl-5-(3,5-dif luorophenylthio)-4-isopropyt-1 -methyl-1 H-imidazole 

(866) 2-(2-Aminoethyl)-5-(3,5-dif luorophenylthio)-1 -ethyl -4-isopropyl-1 H-imidazole 

(867) 2-(4-(3-NHrophenylthio)-5-isopropyl-1 -methyl-1 H-imidazol-2-ylmethoxy)ethanol 

(868) 2-(2-Carbamoyloxyethyl)-5-(3 t 5-dif luorophenylthio)-4-isopropyl-1 -(quinolin-3-ylmethyt)-1 H-imidazole 

(869) 2-Azidomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(870) 5-(3,5-Dichlorophenytthio)-2-rart>amo^ 

(871 ) 5-(3,5-Dichlorophenylthio)-2-carbamoylQxymethyl-4-isopropyl-1 -(2,2,2-trif luoroethyl)-1 H-imidazole 

(872) 3-(5-(3,5-Dimethylphenytthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yQpropanol 

(873) 2-(2-Caibamoyloxyethyl)-5-(3,5-dif luorophenylthio)-! ,4-diisopropy1-1 H-imidazole 

(874) Methyl 3-(5-(3,5-dichIorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propionate 

(875) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoyloxyethyO-1 -f luoromethyl-4-isopropyl-1 H-imidazole 



EP0786455 A1 



(876) 2-(4-(3,5-Dich!oroph»Tyfthio)-5-feopropyl-1 -methyl-1 HH"midazd-2-ylmethaxy)ethanol 

(877) N-(5H3-Chlorophenyfthio)-4HSopr^ -4-ylmethyl)acetamidine 

(878) 2-2-(Acetoxyethyl)-4-isopropyi-^ -{pyrtdin-3-ylmethyt)- 1 H-imtdazole 

(879) 2-(1 -Ethyi-4HSopropyl-5-(3-f luoropheny1thio))-1 H-imidazdecarbaldehyde oxime 

(880) 2-(4-lsopropyi-5-{3-f luorophenyfthio)-1 -{pyridin-3-ylmethy1)-1 Hnrrudazolecarbaldehyde oxime 

(881) 2-CarbarTroy1axymethy^5-isopropyM-^ -(pyridin-4-ylmethy1)-1 H-imidazole 

(882) 2-Aminomethy-4-(3-nitrophenyfthio)-^ H-imidazole 

(883) 4-lscpropyl-2-N-methyiaminomethyi-^ -(pyridin-2-yimethyf)-1 H-imidazole 

(884) 2-(5-<3,5-Dichlorophenylthio)-4-is^^ H-imidazolecarbaldehyde hydrazone 

(885) 5-(3,5-Dic^orophenytth[o)-4-isopropyl-1 -methyi-1 H-imidazol-2-ylmethyi acetate 

(886) N-(4-lsopropyi-5-phenytthio-1 -(pyridin-3-ylmethyl)-1 H-imklazol-4-ylmethyl)acetamidine 

(887) 5-(3,5-Difli©rophenytthio)-4-is^ H-imidazol-2-ytmethanol 

(888) 5-(3-Nitrophenytthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylacetonitrile 

(889) 4-(3,5-Dimethytphenyrthio)-5-isopropyl-1 -(pyridin-4-ytmethyl)-1 H-imidazol-2-ylmethanol 

(890) 1 -n-Butyl-2-(2-carbamoytaxyethyl-5-@^ 

(891) 2-(5-(3-Chlorcphenyfthio)-4-isopropyl-1-^ H-imidazolecarbaldehyde 

(892) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1-fr^ hydrazone 

(893) 2-(5-(3-Chloropheny»thio)-1 -ethyls hydrazone 

(894) 1 -EtW^HSopropyl-2-N-methylaminom H-imidazole 

(895) 2-Azidomethyl-1 -ethyi-5-tsopropyi-4-pheny1thio-1 H-imidazole 

(896) 5-(3,5-Difluorophenylthio)-4-isopr(pyt-2-N-m 

(897) 2-(3-Carbamoyloxypropyl)-5-(3-<*lOT^ H-imidazole 

(898) 2-(1 -(2-Aminobenzyl)-5-(3.5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(899) 2-(2-Cart>amoyloxyethoxy)methyl-5-(3-cM H-imidazole 

(900) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(901) 5-lsopropyl-4-phenylthio-1 -(pyridin-4-ylmethyl)-1 H-imkJazol-2-ylmethanol 

(902) 2-(2-Aminoethyl)-5-(3,5-drf luorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethy0-1 H-imidazole 

(903) 2-(1-Ethyl-4-isopropyl-5-phenylthio)-1H-imidazolecarbaldehyde hydrazone 

(904) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

(905) 3-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yOpropanol 

(906) 1 -(2-Carbamoyloxymethyl-5-(3 f 5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-1 -yQ-2-propanone 

(907) 5-(3,5-Dichlorophenylthio)-2-(2-carbamcyloxyethoxy)methyl-4-isopropyl-1 -methyl-1 H-imidazole 

(908) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyi-1 -(2-(pyridin-4-yl)ethyl)-1 H-imidazol-2-yOpropanol 

(909) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(910) 1-(5-(3,5-Difluorophenytthio)-2-(3-hydroxypropyl)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(91 1 ) 2-(5-(3,5-Dichlorophenylthio)-1 -cyclopropylmethyl-4HSopropyl-1 H-imidazol-2-yl)ethanol 

(91 2) 4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanoI 

(913) 2-2-(Acetoxyethyl)-5-(3-nitropheny^ 

(91 4) 5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(91 5) 5-(3,5-DichIoropheny»thio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethanol 

(916) 2-Cart)amoylQxymethyl-5-(3 i 5-difluorophenylthio)-4-isopro|^rl-1 -(2(1 H)-pyridon-5-ylmethyl)-1 H-imidazole 

(91 7) 2-Carbamoyloxymethyl-l ,5-dibenzyl-4-isopropyl-1 H-imidazole 

(918) 2-(1-Cyclopropylmethyl-5-(3,5-dimet 

(91 9) 5-(3-Chlorophenylthio)-4-isopropyl-2-N-methylaminomethyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(920) 5-(3-Chlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(921) Methyl 3-(5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propyonate 

(922) 3-(5-(3.5-Dichlorophenylthio)-4-isopropyl-1 -(Fyridin-4-ylmethyl)-1 H-imidazol-2-yl)propanol 

(923) 2-(3-Carbamoyloxypropyl)-1 -cyclopropylmethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(924) 2-(4-lsopropyt-5-phenytthio-1 -{pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 
;925) 5-(3-Nitrophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-ylmethyl acetate 

;926) 2-2-(Acetoxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

927) 3-(1 ,4-Diisopropyl-5-(3 f 5-dimethylphenyfthio)-1H-imidazol-2-yl)propanol 

928) 2-<5-(3,5-Dif luorophenyrthio)-4-isopropyl-1 -(pyridin-2-ylmethy0)-1 H-imidazolecarbaldehyde 

929) 2-Aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

930) 1 -Allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

931) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2-methanesulfonamidomethyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

932) 2-CartDamoylQxymethyl-5-(3 i 5-difluorophenylthio)-4-isopropyl-1^ H-imidazole 

933) 5-(3,5-DicNorophenylthio)-2-carbamoyloxymethyN4-isopropyl-1 -(3-(pyridin~4-yt)propyl-1 H-imidazole 

934) 2-<3-Carbamoyloxypropyt-5-(3,5^^ 
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935) 2-(5-{3 t 5-Dichloropheny!thio)-1 -n-butyl-4-isopropy1-1H-imidazol-2-yl)ettenol 

936) 2^5H3,5-Dich!orophenytthio^ 

937) 2^3-Cart^oyIoxy|yopyO-5-(3 f 5<Jifluorc^henyHhio)-1 - ethyl -4-iscpropy1-1 H-imidazole 

938) S^^.S-DimethylphenyfthioJ-l -ethyl-4-isopropy1-1 hWmidazol-2-yl)propanol 

;939) 5-(3,5-Difluorophenylthio)^soprGpyM -(2-(pyridin«4-y1)ethyl)-1 H-imtdazol-2-yimethanol 

940) 4-lsopropyl-5-phenytthio-1 -(pyridin-3-ytmethyt)-1 H-imidazol-2-ylmethyl acetate 

941) 2-{4-lsopropy1-5-{3-f luorophenytthio)-1 -{pyridin-3-yimethyl)- 1 HnmidazoI-2-y!methaxy)ethanol 

(942) 4-lsoprcpyl-5-phenytthio-1 -(pyridin-3-yimethyf)-1 H-imidazol-2-yt acetate 

(943) 5K3,5-Dic*lorophenylthio)-2-carb^ -(2(1 H)-pyridon-5-ytmethyf)-1 H-imidazole 

(944) 2-(2-Carbamoyloxyethyl)-4HSopropyt-1 -methyl-5-ph enytthi o- 1 H-imidazole 

(945) 2-Dimethy!anrorK)methyt-4-isopro^ H-imidazole 

(946) 4-{3,5-Dif luorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

(947) 2-(3-Carbamoy1oxypropyl)-5-(3 i 5-dif luorophenylthio)-1 -hexyl-4-isopropyl-1 H-imidazole 

(948) 5-(3.5-Dlfluorophenylthio)-4HSopropyl-1 -(2(1 H)-pyridon-5-ylmethyl)-1 H-imidazd-2-ytmethanol 

(949) 2-(2-Aminoethyl)-4-isopropyl-5-phen^ H-imidazde 

(950) 5-(3-Chlorophenylthio)-1 -ethyi-4-isopropyl-2-methanesuifonamidomethyi-1 H-imidazole 

(951) 5-(3,5-Dk*lorophenytthio)-2-(2-c^ -(2(1 H)-pyridon-5-ylmethy!)-1 H-imidazole 

(952) 5-(3-Chlorophenylthio)-4-isopropyl-1 -me^-2-N-methylcarbamoyloxymet^-1 H-imidazole 

(953) 5-(3,5-Difluorophenylthio)-4-fsopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

(954) 5-(3,5-Dichlorophenylthio)-4-isopropy1-1-methyl-1 H-imidazol-2-ylmethand 

(955) a-(5-(3 f 5-Dichlorophenytthio)-2-(2-carbamoyloxyethyl)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(956) 1-Benzyl-5-(3,5-dimethylphenyfthio)-4-isopropyM H-imidazol-2-ylmethanol 

(957) Methyl 3-(4-isopropyl-1-methyl-5-phenylthio-1H-imidazol-2-yl)propyonate 

(958) 1 -(5-(3,5-Dichlorophenylthio)-2-(3-hydroxypropyO-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(959) 5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(960) 2-(4-lsopropyl-1-methyl-5-phenylthio-1H-imidazol-2-ylmethQxy)ethyl acetate 

(961) 3-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

(962) 2-Azidomethyl-4-isopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-y!methyl)-1 H-imidazole 

(963) 5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(2,2,2-trif luoroethyl)-1 H-imidazol-2-ylmethanol 

(964) 2-Carbamoyloxymethyl-5-(3 f 5-drf luorophenylthio)-1 ,4-diisopropyl-1 H-imidazole 

(965) 2-(2-Aminoethyl)-4-isopropy1-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(966) 4-lsopropyl-2-N-methylthiocarbamoyloxymethyl-5-(3-f luorophenylthio)-1 -(pyridin-2-y!methy1)-1 H-imidazole 
(987) 2-(5-(3-Nitrophenyrthio)-1-ethyl-4-isopropyl)-1 H-imidazolecarbaldehyde 

(968) 2-(5-(3,5-Difluoro^enylthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-1H- acetate 
(989) 3-(5-(3-Nitrophenyrthio)-4-isopropyl-1-methyl-1 H-imidazol-2-yl)propanol 

(970) a-(2-(3-CarbamoyloxyprcpyO-5-(3,5-dHluorophenylthio)-4-isopropyl-1 H-imidazol-1 -y1)acetophenone 

(971) 2-Aminomethyl-5-(3,5-difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(972) 2-(3-Carbamoyloxypropyl)-5-(3-chlorophenyithio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(973) a-(2-Caibamoyloxymethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(974) 5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-2-N-methylaminomethyl-1 H-imidazole 

(975) 2-(4-lsopropyl-5-(3-fluorophenylthio)-1 -(pyridin-2-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

(976) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyi-1 -(2-methylpyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(977) 2-(2-Aminoethyl)-5-(3,5KJichlorophenytthio)-4-isopropyl-1 -methyl- 1 H-imidazole 

(978) 1 -(2-Aminobenzyl)-2-(2-carbamoyloxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(979) 5-(3,5-Dichlorophenylthio)-2-(2-carbamoy1oxyethyl)-4-isopropyl-1 -(quinolin-3-ylmethyl)-1 H-imidazole 

(980) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(3-phenylpropyl)-1H-imidazol-2-yl)propanol 

(981) 2-(5-(3,5-Dichiorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)^ H-imidazol-2-ylmethoxy)ethyl acetate 

(982) 2-2-(Acetoxyethyl)-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(983) 3-(5-(3,5-Difluorophenytthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propanol 

(984) a-(2-(3-CarbanrK)yloxypropyl)-5-(3,5-dime%Iphenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

(985) 2-Azidomethyl-4-(3,5-dif luorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(986) 5-(3,5-Dichlorophenylthio)-2-(2-carbamcyloxyethyl)-1 -hexyt-4-isopropyl-1 H-imidazole 

(987) 1 -(4-AminoberKyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-ylmethanol 

(988) 2-(5-(3 t 5-Dichlorophenylthio)-4-isopro^l-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(989) 5-(3-Nitrophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(990) 2-(5-(3,5-Difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yI)ethanol 

(991) 5-(3-Nitrophenylthio)-4-isopropyl-2-N-methylthicK^rbarrK)yloxymethyl-^ -(pyridin-4-ylmethyl)-1 H-imidazole 

(992) 2-(3-Carbamoytoxypropyl)-5-(3,5<limethylphenyrthio)-4HSopro^ H-imidazole 

(993) 5-(3-Chlorophenylthio)-4HSopropyl-2-methanesulfonamidomethyl-1 -methyl-1 H-imidazole 
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994) 2-(2<)arbamoylQxyethyO-5^3. Wfflw -methyM H-imidazole 

995) 2-Aztdomethyl-5-(3-chlorophenyt^ -(pyridin-4-ytmethyf)-1 H-imidazole 

996) 4-lsopropyi-5-{3-fluoroph©iylthio)-1 -(pyr tdin-4-yimethyt) - 1 H-imidazo!-2-y!methanol 

997) 5-(3-Chlorophenylthio)-4H*sopropy1-1 -methyl-2-iJreidomethyM H-imidazole 

998) 2-(3-Carbamoyloxypropyt)-5-(3,5^ H-imidazole 
;999) 5-{3,5-Dic^orophenytthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imrdazol-2-ytacetonitrile 

;1 000)3 -(1 -Benzyi-5-(3.5-difluorophenytthio)-4-isopropy1-1 H-irroJazol-2-yf)propanoJ 

[1001 )2-(5-(3-Chloropheriyfthio)-4-isopro^l-1 -(pyridin-2-ylmethy!))-1 H-imidazdecarbaldehyde 

;i002)2-Carbamoyloxyme%l-5-(3Hiitrophenytthio) -methyM H-imidazole 

(1003) 4-(3-Nilrophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyt)-1 H-imidazoi-2-ylmethyl acetate 

(1004) 2-(1 ADiisopropyt-5^3.5^ H-imidazol-2-y1)ethanol 

(1005) 4-lsopropyl-2-methanesulfonam^ 

(1006) 4- lsopropyl-5-(3-fluorophenyfthio)-1-(pyrkjin-2-ylmethyl)-1 H-imidazol-2-yimethyl acetate 

(1007) 2-(2-Ckrbamoytaxyeth^-4-*^ -(pyridin-2-ylmethy1)-1 H-imidazole 

(1 008) 5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl-2-N-methylcarbamoyioxymethyl-1 H-imidazole 

(1009) 2-(4-lsopropyt-1 -methyl-5-(3-fluorophenytthio))-1 H-imidazolecarbaWehyde oxime 

(101 0) 2-2-(Acetoxyethyf)-5-(3-chlorophenylthio)- 1 -ethyl-4-isopropy I- 1 H-imidazd e 

(101 1) a-(5^3,5-D"rfluorophen^ 

(1 01 2) 2-Aminomethyl-5-(3-chloropheny»thio)-1 -ethyl-4-isopropyM H-imidazole 

(1013) 4-lsopropyl-2-N-methylcarbam 

(101 4) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethy1)-1 H-imidazolecarbaldehyde oxime 

( 1 0 1 5) 4- lsopropyl-2-N-methylthiocarbamoyloxymethyl-5-(3-f luorophenylthio)-1-(pyridin-3-ylmethyl)-1 H-imidazole 

(1016) 2-(5-(3.5-Dimethylphenyrthio)-1-hexyl-4-isopropyl-1H-imW 

( 1 0 1 7) 2-(5-(3-Chlorophenylthio)-1 -ethyl-4-isopropyl- 1 H-imidazol-2-ylmethoxy)ethanol 

(1 01 8) 3-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -methyl- 1 H-imidazol-2-yl)propanol 

(101 9) 2- Aminomethyl- 1 -ethyl-4-isopropyl-5-(3-f luorophenylthio)- 1 H-imidazole 

(1 020) 2-(2-Carbamoyloxyethyl)-5-(3,5-dif luorophenyithio)-4-isopropyl- 1 -(2,2,2-trifluoroethyl)-1 H-imidazole 
( 1 02 1 )2-(2-Carbamoylaxyethoxy)methyl-4-isopropyl- 1 -methyl-5-(3-f luorophenylthio)-1 H-imidazole 

(1022) 1 -Benzyl-4-(3,5<lifluorophenylthio)-5-isopropyl-1 H-imidazol-2-ylmethanol 

(1 023) 1 -Allyl-5-(3,5-dichlorophenylthio)-2-(2^ H-imidazole 

( 1 024) 5-(3,5-Dif luorophenylthio)-2-dimethylaminom 

(1025) 2-(5-(3 t 5-DifluorophenyIthio)-4-isopropyl-1-(2-methylpyridin-3 

(1026) 1 -(2-Carbamoyloxymethyl-5-(3,5Klif luorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

(1027) 3-(4-lsopropyl-5-phenytthio-1-^ 

(1028) 5-(3,5-Dichlorophenylthio)-2-<»rt)amoyloxymethyl-1-e 

(1029) 2-Carbamoyloxymethyl-5-isopr^ 

(1030) 1-Allyl-5-(3,5KJi<*lorophen 

(1031) 2-(5-(3.5-Dichlorophenylth^ 

(1032) 2-(2-CarbamoylaxyethyO-5-(3.5-difluorophenylthio)-1-e^ 

(1033) 2-(3-CarbarmylaxypropyO-5-(3,5KJimethylphenyithio)-1-h^ H-imidazole 

( 1 034) 2-Carbamoyloxymethyl-5-(3 ,5^ 

( 1 035) 2- Aminomethyl- 1 -ethyl-5-isopropyl-4-phenylthio- 1 H-imidazole 

( 1 036) 2- Aminomethyl-5-isopropy I- 1 -methyl-4-(3-f luorophenylthio) -1 H-imidazole 

(1037) 1 -Ethyl-4-isopropyl-2-N-methylcarbamoyloxymethyt-5-phenylthio-1 H-imidazole 

(1038) 1 -BenzyM-^.S-dif luoropheny»thio)-5-isopropyl-1 H-imidazol-2-ylmethanol 

( 1 039) 2-(5-(3,5- Dif !uorophenytthio)-4-isopropy»- 1 -(pyridin-2-ylmethyl)- 1 H-imidazol-2-ylmethoxy)ethanol 

(1040) 2-Carbamoyloxymethyl-1 -ethyl-5-isopropyl-4-(3-f luorophenylthio)-1 H-imidazole 

( 1 041 )a-(2-(2-Carbamoyloxyethyl)-5-(3,5<jif luorophenylthio)-4-isopropyl-1 H-imidazol-1 -yl)acetophenone 

( 1 042) 2- Acetylaminomethyl-4-isopropyl-5-phenylthio- 1 -(pyridin-4-ytmethyl)- 1 H-imidazole 

( 1 043) 2-(2-CarbamoyloxyetrK)xy)methyl-5-(3-chlorophen 

(1 044) 2- Acetylaminomethy1-5-(3,5^ffl^ 

( 1 045) 2-(5-(3 ,5-Dimethylpheny»thio)-4-isopropyl- 1 -(pyridin-3-ylmethyl)-1H-imidazol-2-yl)ethanol 

(1046) 5-(3>Dffluorophenylthio)-4-is^ 
zole 

(1047) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl)propanol 

(1048) 2-(2-Carbamoyloxyethyl)-5-(3.5^ -{2(1 H)-pyridon-5-ytmethyl)-1 H-imidazole 

(1049) 5-(3-Nitrophenylthio)-1 -ethyM-isopropyM H-imidazol-2-yl acetate 

(1050) 2-(1 -AIIyl-5-(3.5^rfluorophenytthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1051) 2-(5-(3-ChIorophCTylthio)-1-ethyl-4-isopropyl-1 H-imidazol-2-ylmethoxy)ethyi acetate 
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(1052) 2^4-(344itrophenylthio)-5HsqDropyl-1 -methyl)-1 H-imidazol ecarbald ehyde 

(1053) 2-(2-Azidoethyf)-5-(3,5Kjifluorophenytthio)-1 -ethyl-4-i$opropyl-1 H-imidazole 

(1054) 5-(3>Dichlorophenytth^^ -(2,2,2-trifluoroethyl)-1 H-imidazole 

(1055) 2-(5-(3,5-Dif luoroph©iytthio)-4-isc^)ropyl-1 -n-propyi-1 H-imidazol -2-yf) ethanol 

(1056) 1 (3-AnrunobenzyO-5-(3,5Kiichior^^ H-imidazole 

(1057) 2-(5-(3-Nrtropheny1thio)-4HSopropyl-1 -{pyridin-2-y!methyl))-1 H-imidazolecarbaWehyde 

(1058) 1 -(2-AnronobenzyO-5-(3,5<iichlorophen^ H-imidazol e 

( 1 059) 3-(4- lsopropyi-5-phenytthio- 1 -(pyridin-3-ylmethyf)-1 H-imidazol-2-y1)propanol 

(1060) 1 -Anyl-2-(2-caibanx5yioxyethyt)-5-(3,5-tf^ H-imidazole 
(1061 )5-(3-Chlorophenytthio)-4-isopropyt-1 -methyt-1 H-imidazoi-2-ylacetonitrile 

(1062) 3-(5-(3,5-Difluorophenytthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

(1063) 2-Aminomethyl-5-(3,5<lich!orophenytthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1064) 3-(1 -AJIyJ-5-(3,5-dimethylphenylthio)-4-isopro^l- 1 H-imidazol-2-yl)propanol 

(1065) Methyl 3-(5-{3-nitrophenytthio)-4-isopropyl-1 -(pyridin-3-ytmethyf)-1 H-imkjazol-2-yi)propionate 

( 1 066) 2-(2- Aminoethyi)-5-(3.5-dich!orophenyithio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1067) 5-(3,5-Dif!uorophenytthio)-1 -ethyl-4-isopropyf-1 H-imidazol-2-yi acetate 

(1068) 5-(3-Chlorophenytthio)-1 -ethyl -4-isopropy1-1 H-imidazol-2-yl acetate 

(1069) 4-(3-Nitrophenylthio)-5-isopropyf-1-methyl-1 H-imidazol-2-ylmethyt acetate 

(1070) Methyl 3-(4-isopropyl-1 -methyl-5-(34luorophenylthio)-1 H-imidazol-2-yf)propionate 
(1071 )2-(2-Azidoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1072) 3-(5-(3,5-Dimethylphenylthio)-4-isopro^ 

(1073) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyi)-2-ureidomethyl-1 H-imidazole 

(1074) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmelhyl)-1 H-imidazol-2-ylmethoxy)ethanol 

(1075) 2-(5-(3.5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-yl methyl)- 1 H-imidazol-2-ylmethoxy)ethyl acetate 

(1076) 2-(3-Carbamoyloxypropyl)-4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1077) 2-Azidomethyl-5-(3-nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-^ 

(1078) 5-(3,5-Dimethylphenylthio)-4-isopropyl-1^^ 

( 1 079) 2- Acetylaminomethy l-4-isopropyl-5-(3-f luorophenytthio)- 1 -(pyridin-4-ylmethyi)-1 H-imidazole 

(1080) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethy0)-1 H-imidazolecarbaldehyde 
(1081 )3-(1 - Ally l-5-(3 , 5-d if luoropheny!thio)-4"isopropyM H-imidazol-2-yl)propanol 

(1082) 5-(3,5-Difluorophenytthio)-2-dimethyla^^^ 

(1083) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyi)-1 H-imidazol-2-ylmethyl acetate 

(1 084) 4- lsopropyl-1 -methyl-5-(3-fluorophenylthio)-1 H-imidazol-2-ylmethanol 

(1085) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1-(pyridin-3-yimethy^ 

(1086) 2-(5-(3,5-DifluorophenyHhio)-1-fluoromefr^ 

(1087) 5-(3,5-Dichlorophenylthio)-2-caitra^ 

(1088) 1 -(5-(3,5-Dichlorophenylthio)-2-(2-cart)amoylQxye%l)-4-isopropyl-1 H-imidazol-1 -yO-2-propanone 

(1089) 5-(3-Chlorophenylthio)-2-diaminometty^ 

( 1 090) N-(5-(3-Chlorophenytthio)-4-i^ 

(1091) Methyf 3-(5-(3-chlorophenylthio)-1-ethyl-4-isopropyl-1H-imidazol-2-yl)propionate 

(1092) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-2-yimethyl)- 1 H-imidazol-2-yl acetate 

( 1 093) 2-(2- Azidoethyl)-4-isopropyl-5-(3-f luorophenyithio)- 1 -(pyridin-4-y1methy0-1 H-imidazole 

(1094) 2-(2-Carbamoyioxyethyl)-5-(3,5-difluorop^ 

(1095) 2-Azidomethyl-4-(3,5-difluorophenytth^ 

(1096) 2-(2-Aminoethyl)-4-isopropyl-5-phenytthio-1-(pyridin-4-ylmeth 

( 1 097) 2- Azidomethyl-5-(3-nitrophenylthio)- 1 -ethyl-4-isopropyl- 1 H-imidazole 

(1098) 5-(3-Chlorophenylthio)-4-isopropyl-2-m^ 

(1099) 5-(3,5-Dichlorophenytthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-ylmethyl acetate 

(1 100) 4-lsopropyl-5-phenylthio-1-(pyridin-2-ylmethyl)-1 H-imidazd-2-ylacetonitrile 

( 1 1 0 1 )a-(2-(3-Carbamoyloxypropyl)-5-(3 ,5-drf luorophenylthio)-4-isopropy1-1 H-imidazol-1 -yl)acetophenone 

(1 102) 2-Azidomethyl-4-isopropyi-5-phenylthio-1-(pyridin-2-ylmethyl)-1 H-imidazole 

(1 103) 2-(2-Carbamoyloxyethoxy)methyl-4-isopr^ -(pyridin-3-yl methyl)- 1 H-imidazole 

(1104) 2-(2-Aminoethyl)-5-(3 t 5-dichltf^ 

(1105) 5-(3,5-Dichlorophenyfthio)-2-(3-^^ 
zole 

(1 1 06) N-(5-(3-Chlorophenytthio)-4-isopropyl-1 -methyl-1 H-imidazoI-4-yimethyl)acetamidine 

(1107) 4-lsopropyl-2-N-methylaminomethyi-^ 

(1 1 08) 2-Dimethy1aminomethyl-4-isopropyi-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(11 09) 2-(2-Caibamoyloxyethyl)-5-(3,5-dif luorophenylthio)-4-isopropyi-1 -(pyridin-4-ylmethyt)-1 H-imidazole 
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(1 1 10) 1 -Altyl-2-(2-carbamoylaxyethyl)-5-(3,Wffi^ H-imidazole 

(1 1 1 1) 2-Azidomethyl-5-(3,5<fichIorophenytthio)-1 -ethyl-4~iscpropyt-1 H-inrcdazole 

(1 1 1 2) 5-(3-Ch!orophenytthio)-1 -ethyl -4-isopropyl-1 H-inrudazol-2-ylmethanol 

(1 1 1 3) 4-lscpropyt-5-(3-fluoraphenytthioH^ H-imidazole 

(111 4) 5-(3,5-DichIoropheny!thio)-2-(2-cart^^ 1 K2-methytpyrkfin-3-yimethyf)- 1 H-imtda- 
zole 

(111 5) 2-(4-lsopropyl-5-(3-f luorophenytthio)-1 -(pyridin-4~y1methyi))-1 H-imtdazolecarba!dehyde hydrazone 

(1 1 16) 2-(2-AntinoethyO-5K3,5<fi(^ 

(111 7) 5-(3-Nrtrophenylthio)-1 -ethyl^4sopropyl-2^etteriesuHbnamkiomethyt-1 H-imidazole 

(1 1 18) 1 -Ethyl-5-iscprcpyl-4-phenylthio-1 H-imidazol-2-ylmethyl acetate 

(1 1 19) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -methyl- 1 H-imidazol-2-ylnriethoxy)ethyl acetate 

(1 1 20) 2-(2-Azidoet^-5-(3,5-dif luorophen^ H-imidazole 

(1121) NH[5-(3 P 5-Difluorophenytthio)-4-isopropy1-1-(pyrW 

(1122) 2-(5-lsopropyl-4-(34luorophenytM^ 

(1123) 3-(5-(3,5-Difluorophenylthio)-4-iso^^ 

(1 124) 2-(2-Carbamoyla)cyethyO^-isopro^ H-imidazole 

(1 1 25) 2-(1 -Ethyt-4-isopropy!-5-(3-fluorophenytthio)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(1 1 26) 2-(5-(3-Chlorophenylthio)-4-isopropyl-1 -methyi-1 H-imidazol-2-ylmethoxy)ethanol 

( 1 1 27) 5-(3,5-Dichlorophenylthio)-2K» 

(1 128) 2-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(2-(pyridin-4-yl)ethyl)-1 H-imidazol-2-yl)ethanol 

(1 1 29) 2-(1 -AIIyl-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 1 30) 2-(2-CarbaTOyfoxyethyl)-5-(3,5-dffluorophenylthio)-4-isoprcpyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazole 

(1 131) 2-(3-Carbamoyloxypropyl)-5-(3,5-dimethylphenylthio)-1 -fluoromethyt-4-iscpropyl-1 H-imidazole 

(1 132) 5-(3-Chlorophenylthio)-2-dimethylamm^ H-imidazole 

(1133) 4-(3,SDifluorophenytthio)-5-isoprop^^ 

(1 1 34) 2- Acetylaminomethyl-4-isopropyl- 1 -methyl-5-phenytthio-1 H-imidazole 

(1 135) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazol-2-yl)propanol 

(1136) 2-2-(Acetoxyethyl)-4-isopropyl-5-pheny^ 

(1 1 37) 3-(1 -(4-Aminobenzyl)-5-(3,5-dif luorophenyfthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 1 38) 5-(3-Nitrophenylthio)-2-dimethylaminomethyl-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 1 39) 2-Carbamoyloxymethyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazole 

(1 1 40) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-irrtdazol-2-yl)ethanol 
( 1 1 41 )5-(3.5-Dif luorophenylthio)-1 -ethyt-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1142) 4-lsopropyl-2-methanesutfonamidomethyl-5-(3-fluoropherTyrthio)-1-(pyrkJin 

(1 143) 2-(1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-ylmethoxy)ethyt acetate 

(1144) 5-(3-N*rtrophenylthio)-4-isopro^ 

(1145) 2-(5-(3,5-Dichlorophenylthio)-4-isopr^ 

(1146) 5-(3,5-Dichlorophenylthio)-4-isopropyl-2^ 

(1 1 47) 2-2-(AcetoxyethyI)-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

(1148) 4-lsopropyl-2-N-methylaminomethyl-5-phenylthio-1-(pyridin-3-y!methyl) 

(1 1 49) 5-(3,5-Dichlorophenytthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylacetonitrile 

(11 50) 4-lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(1151 )Methyt 3-(4-isopropyl-5-phenylthio-1 -(pyridin-2-ylmethyl)-1 H-imtdazol-2-yl)propionate 

(1 1 52) 5-(3-Nitrophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -methyl- 1 H-imidazole 

(1 1 53) 5-(3-Chlorophenytthio)-4-isopropyi-2-N-methylcarbarrrayloxymethyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1154) 2-Carbamoyloxymethyl-5-(3,5-difluorophenyrthio)-4-isopropyl-1-(3-phe 

(11 55) 4-(3-Chiorophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 

(1156) 3-(5-(3,5-Dichlorophenylthio)-4-isopropyl-1-n-propyl-1H-imidazol-2-yl)propanol 

(1157) 3-(5-(3,5-Difluorophenylthio)-1-hexy^ 

(1158) 5-(3-Chlorophenylthio)^-isopropyt-1-(pyridin-4-ylmethyl)-1H-i acetate 

(1 1 59) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-2-ureidomethyl-1 H-imidazole 

(1160) 2-(5-(3,5-Dichlorophenylth!o)-4-isopropyl-1-(pyridin-4-ylmeth^ oxime 
( 1 1 61 )5-(3,5-Dichlorophenytthio)-4-isopro 

zole 

( 1 1 62) 5-(3,5-Dif luorophenylthio)-1 -ethyl -4-isopropyl-1 H-imidazol-2-ylmethyl acetate 

( 1 1 63) 2-(3-Carbamoyloxypropyl)-5-(3,5-dif luorophenylthio)-4HSopropyl- 1 -methyl- 1 H-imidazole 

(1 164) 3-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1H-imidazoI-2-yl)propanol 

(11 65) 2-Dimethylaminomethyl-4-isopropyl-5-phenylthio-1 -(pyridin-3-ylmethyi)-1 H-imidazole 
(1 1. 66)5-(3,5-Dimethylphenylthio)-4-isopropyl-1 -(pyridii>4-ylmethyl)-1 H-imidazol-2-ylmethanol 
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(1 1 67) 2-(2-Caibarroyioxyethoxy)m 1 ^ttiyl^iscpropyi-rH-imklazole 

(1 1 68) 2-Diamnomethyleneanrunornethy!-1 -ethyi-4-isopropyl-5-phenyfthio1 H-imidazole 

(1 169) 2-(4-lsopropyl-5-phenyttJii^ H-inrodazol-2-yfmethoxy)ethanol 

(1 1 70) 1 -(2-(2<)arbarTOylaxyethyl)-5-(3,5-dBf luorcphenylthioj^-isopropyl-l H-imidazol-1 -y!)-2-propanone 
(1171 )3-(4- lsopropyl-1 ^nethyl-5-phenylthio-1 H-imidazol-2-yOpropanol 

(1 1 72) 2-Carbamoyioxymethy1-5-(3,^^ -{pyridin-2-ylmethyJ)-1 H-imidazole 

( 1 1 73) 2-(5-(3-Nrtrophenyttt^ H-imkiazolecarbaldehyde oxime 

(1 174) N^5-(3-Nitrophenyfthio)^-isoproF^-1 -(pyridin-3-ylmethy!)-1 HHmidazoM-ylmethyOacetamidine 

(1 175) 2-2-{ Acetoxyethyf)-5-(3^!oroph^ H-imidazole 

(1 1 76) 3-(5-(3,5-DifIuorophenytthio)-1 -f luoromethyi-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 1 77) a-(5-(3,5-Dif luorophenylthio)-24^ H-imidazol-1 -yl)acetophenone 

(1 1 78) 2-Carbanrc>y1oxymethyi-^ H-imidazole 

(1 1 79) 1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazol-2-ylacetonitrile 

(1 180) 2-(5-(3,5-Dichlorophenyfthio)-1 -ethyl-4-isopropyl)-1 H-imidazolecarbaldehyde hydrazone 

(1 181) 2-(5-(3,5-Difluorophenytthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(1 182) 5-(3,5-Dichlorophenytthio)-2<Iiaminomethyleneaminometh^ H-imida- 
zole 

(1183) 2-Aminomethyl-4-(3,5-drfrAjoroph 

(11 84) 1 -n-Butyi-2-(3-carbamoyioxypropyO-5-(3,^ H-imidazole 

(1 185) 2-(4- lsopropyl-1 -methyl-5-(3-f luorophenytthio)-1 H-imidazol-2-yl)ethanol 

(1186) 1-AIIyl-2-(2-carbamoyloxyethyl)-5-(3,5-drfluorophenyf^ 

(1187) 2-(5-(3,5-Dichlorophenyrt^ 

(1 188) 5-(3 t 5-DichlorophenyHhio)-2^rbamoyloxymethyl-4-isopropyl-1 -(quinolin-3-ylmethyl)-1 H-imidazole 

(1 1 89) 2-(1 -(4-Aminobenzyl)-5-(3.5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)ethanol 

(1 190) 5-(3>DichlorophenyKhio)^^^ 

(1 191) 2-(4-lsopropyl-5-phenyrthio-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

( 1 1 92) 2-(5-(3,5-Dichlorophenyrthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(1193) 2-Azidomethyl-1-ethyl-4-isopropyl-5-phenyrthio-1 H-imidazole 

(1 194) 5-(3-Chlorophenytthio)-1-et^^ H-imidazole 

( 1 1 95) 2-(1 -(S-Aminob^izylJ-S-tS.S-dichlorophenylthioJ^-isopropyl-l H-imidazol-2-yl)ethanol 

(1196) 2-Aminomethyl-4-(3-chlorophenyrthio)-5-isoprapyl-1-(pyridin 

(1197) 4-(3,5-DrfluorophenyrrJiio)-1-ethyl-5-isopropyl-1H-imidazol-2-ylmetr^ acetate 

(1 198) 2-DimethyIaminomethyl-4-isopropyl-5-(3-fluorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(1199) 2-Aminomethyl-4-(3-nitrophenylthio)-1-ethy!-5-isopropyl-1 H-imidazole 

(1200) a-(5-(3,5-Dimethy!phenyrth^ 

(1201) 5-(3.5-Drfluorophenyrttiio)-4-isopro^ 
zole 

(1202) 2-(2-Carbamoyloxyethyl)-1-c^clopro^ 
0203)2-Azidomethyl-4-isopropyl-5-(3-f^ 

(1204) 2-(5-lsopropyl-4-(3-fluorophenyrthio)-1-^ 

( 1 205) 5-(3 t 5- Dichlorophenylthio)-2-(3-carbamoyioxypropyl)-4-isopropyI- 1 -(2,2 f 2-trifluoroethyl)-lH-imidazoIe 
0206H-lsopropyl-5-phenylthio-1-(pyridin-3-ylmethyl)-1H-imidazd-^ 

(1 207) 3-(5-(3-Chlorophenyrthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1H-imidazol-2-yl)propanol 

(1208) 3-(1 -(3-Aminobenzyl)-5-(3 t 5<0chlorophenylthio)-4-isopropyl-1 HHmidazol-2-yl)propanol 

(1209) 5-(3,5-Dichlorophenylthio)-2-dim^ 

(1210) 2-(4-lsopropyl-1 -methyl-5-phenylthio)-1 H-imidazolecarbaldehyde hydrazone 

(1211) 2-(5-(3-Chlorophenyrthio)-4-^ 

(1212) 2-(4-(3-Chlorophenyrtfiio)-5-isopropyl-1-methyl)-1H-imida^^ 

(121 3) 2-(5-(3,5- Dif luorophenytthio) -4-isopropyl-1 -(pyridin-4-yImethyl)- 1 H-imidazol-2-yl)ethanol 

(121 4) 5- lsopropyl-4-(3-f luorophenytthio)- 1 -(pyridin-4-ylmethyl)- 1 H-imidazol-2-yimethyl acetate 

(1215) 2-(3-CarbarrK)yloxypropyO-4-isopr^ -(pyridin-4-ylmethyl)-1 H-imidazole 

(121 6) 4- lsopropyl-5-(3-f luorophenytthio)- 1 -(pyridin-3-ylmethyl)- 1 H-imidazol-2-ylacetonitrile 

(121 7) 2-(4-lsopropyl-5-phenytthio-1 -(pyridin-2-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

( 1 2 1 8) 1 -Ethy l-4-isopropyl-2- N-methylcarbamoyloxymethyl-5-(3-f luorophenytthio)- 1 H-imidazole 

( 1 21 9) 2-(5- lsopropyl-1 -methyl-4-(3-f luorophenyrthio))-1 H-imidazolecarbaldehyde 

(1220) 5-(3,SDichlorcphenylthio)-1-et^ 

( 1 22 1 )3-( 1 -(3-Aminobenzyi)-5-(3.5-dif ruorophenytthio)-4-isopropyl-1H-imidazol-2-yl)propanol 

(1222) 3-(5-(3 r 5-Drfluorophenyrthio)-1 ,4-diisopropyl-1 H-imidazol-2-yl)propanol 

( 1223) 2 -(2- Carbamoyl oxy ethyl)- 1 -ethyl -4-isopropyl-5-phenyrthio-1 H-imidazole 
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1 224) 3~(5-(3 ,5- Dichlorophenytthio)- 1 -hexyi-4-fScprcpyf- 1 H-imidazol-2-yt)propanol 

1225) 5-(3,5-Dichlorcphenytthio)-4HSopropyl-1 -(pyridin-2-ytmethyl)-1 H-imidazd-2-ylmethyl acetate 

1226) 4-(3-Nrtrophenytthio)-54sopropyl-1 -methyt-1 H-imidazol-2-ytmethanol 
1227}5-(3,5-Difluorophenytthio)-1 -f luoromethy!-4-isQpropyi-1 Hnmjdazol-2-ylmethanol 

1 228) 5-(3-Chlorophenytthio)-1 -ethyi^isopropyt-2-N-methytaminoniethyl-1 H-imidazole 

1229) 1 -n-Butyf-2-(3-cart>anroytaxyprop^^ H-imidazole 

1230) 5-(3,5-Drfluorophenylthio)-4-lsopropyl-1 -{pyrkiiiv4-yfmethyf)-1 H-imidazol-2-yimethanol 
1231J5-(3,5-DichlorcpherTytthioH^ acetate 

1232) 2-Cart>armyloxymethyl-5-isoprc5pyl-1 -methyl-4-(3-f!ucrophenyithio)-1 H-imidazole 

1233) 2-(4-(3,5-Difluorophenyithio)-1 -ethyt-5~isopropy1)-1 H-imidazolecarbaidehyde 

1234) 2-(5-(3,5-Dichlorophenylthio)-1-et^ oxime 

1235) 2-(3-CarbanroyloxypropyO-5-(3,^ -ethyl -4-isopropyM H-imidazole 

1236) 2-(5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl))-1 H-imidazolecarbaldehyde 

1237) 2-(2-AminoethyO-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazole 

1238) 5-(3-NitrophenyHhio)-1 -ethyl -4-isopropyl-2-ureidomethyl-1 H-imidazole 

1239) 2-(5-(3.5-Dichlorophenytthio)-4-^ 

;i240)3-(4-lsopropyf-1 -methy!-5-(34luorophenylthio)-1 H-imidazol-2-yl)propanol 

;i241)Methyf 3-(5-(3-chiorophenytthio)-4-isopropy1-1 -(pyridin-4-ylmethyf)-1 H-imidazol-2-yi)propionate 

1242)2-(3-Carbamoyloxypropyl)-4-isopropyi-5-(3-fIuorophen 

;i243)4-(3.5-Difluorophenytthio)-5-isopropyf-1 -methyi-1 H-imidazol-2-yimethanol 

;i244)2-(4-lsopropy1-5-phenytthio-1-(pyr^^ 

[1 245) 4- lsopropyl-1 -methyl-5-phenylttiio-1 H-imidazol-2-ylmethanol 

[ 1 246) 2-(2- Aminoethyl)- 1 -ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazole 

[1247) 2-Cart)amoyloxymethyl-4-(3,5-dimethylphenytthio)-1-fhjorometh 

[1248) 2-Aminomethyl-1-e%l-5-isopropyl-4-(3-fluorophenylthio)-1H-imidazo 

[ 1 249) 2-Carbamoyloxymetl , vl-4-isopropyl-5-(3-f luorophenyithio)-1-(pyridin-2-ylmethyQ-1 H-imidazole 

[1250) 2-2-(Acetaxyethyl)-1-ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

[1251) 5-(3,5-Difluorophenylthio)-4-isoprop^ acetate 

[1252) 5-(3,5-Dichlorophenytthio)-4-isopro 

[1253) 2-(2-C^ibamoyloxyethyO-5-(3 i 5-difluorophenylthio) 

[1254) 4-(3,5-Difluorophenylthio)-1-ethy^ 

[ 1 255) 2-Carbamoy loxymethyl-5-(3-ch!orophenyfthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

[1256) 2-(4-lsopropyl-5-phenyfthio-1-(pyridi^^ 

[1 257) 2- Azidome%l-5-(3,5-dichlorophenyltW^ 

[1258) 2-(5-(3,5-Dimethylphenylthio)-4-isopropyl-1-(2,2 r 2-trifluoroethyO 

[1259) 2-(2-Aminoethyl)-5-(3-chlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazole 

[1260) 2-(5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyi-1 H-imidazol-2-yi)ethanol 

[1261) 2-(4-(3,5-Difluorophenylthio)-5-iso^^ 

[ 1 262) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethanol 

[1 263) 3-(5-(3,5-Dif luorophenylthio)-4-isopropyt-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propanol 

[1264) 2-(2-AminoethyO-5-(3,5<frf1uor^ 

[1265) 5-(3,5-Dif luorophenylthio)-2-dimethylaminomethyl-4-isopropyl-1 -methyl-1 H-imidazole 

[1266) 5-(3,5-DichlorophenyKhio)-1^ 

[1267) 1 ,2-Di-(2-cail3anrTC>ylaxyethyl)-5-(3,5-cffl^ 

[1268) 2-Azidomethyl-4-(3,5-dichlorophenylthio)-5-isopropyl-1-(pyridin-4-ylm 

[1269) 2-Aminomethyl-5-(3 > 5<lichloropheiTyithio)-4-isopropyl-1-(pyridin-2-yl 

[ 1 270) 2- Acetylaminomethyl-5-(3-nitropheny1thio)-4-isopropyl- 1 -(pyridin-3-yimethyi)-1H-imidazole 

( 1 27 1 )2- Acetylaminomethyl-4-isopropyl-5-(3-f luorophenylthio)- 1 -(pyridin-2-ylmethyt)-1 H-imidazole 

(1272) 2-Acetylaminometh^-4-isopropyl-5-(3-fto 

(1273) 2-Cart>airoyloxymethyl-5-(3,5-difluor^ 

(1274) a-(2-(2-Hydroxye%0-5-(3,5<limethylphenylthio)-4-isopropyl-1H-imidazol^ 

(1 275) a-(5-(3,5-Dichlorophenytthio)-2-(3-carbamoyloxypropyi)-4-iso^ H-imidazol-1 -yl)acetophenone 

(1 276) 5-(3.5-DichIorophenytthio)-1 -ethyi-4-isopropyl-1 H-imidazol-2-ylmethanol 

(1 277) N-(5-(3,5-Dif luorophenylthio) -1 -ethyl-4-isopropyl-1 H-imidazol-4-ylmethyl)acetamidine 

(1278) 1-Cydopropylmethyl-5-(3,5-difluoroph 

(1279) 1 -Allyl-2-carbamoyloxymethyl-5-(3 t 5-dif luorophenylthio)-4-isopropyl-1 H-imidazole 

(1280) 2-Dimethyiaminomethyl-1 -ethyl-4-isopropyl-5-phenytthio-1 H-imidazole 

(1281) 5-(3.5-Dichlorophenylthio)-2-carbamoyloxymethyl-4-isopropyl-V 

(1282) 4-(3-Chlorophenylthio)-5-isoprop^ 
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(1283) 5-(3>Dichiorophenytthio)^ 

(1 284) 2- Acetylaminomethyl-5-(3,5^^^ -(pyridin-4-y1methyt)-1 H-imidazole 

( 1 285) 3-(5-(3>Dif luorophen^ 

(1286) N-(5-(3,5-Dif!uorophenytthio)-4-isopropyl-1 -(pyridin-4-ytmethy1)-1 H-inrcdazoM-ylmethy1)acetamicfine 

( 1 287) 4- lsopropyl-2- N-methylthiorarbamoyto 1 -{pyridin-2-yt methyl)- 1 H-imidazole 

(1 288) Methyl 3-(5-(3-<^lorophenyfthio)-4-tsopropyM -methyl- 1 H-imtdazol-2-yf)prQpionate 

(1 289) 2- (1 -Ethyi-5-isopropyl-4-(34luorophenyfthio)-1 H-imidazd-2-yimethoxy)ethand 

(1 290) 1 -Benzyl-2-rarbamoyloxymet^ H-imidazole 

(1291) 5-(3-Nitrophenytthio)-4-isopropy1-1 -methyl-2-ureidomethyl-1 H-imidazde 

(1292) 2-(2-Carbamoyfo^ethoxy)methyl^ H-imkJazole 

(1293) 2-(2-CarbamoyloxyethyO-4-isopropyl-5-(3-f luorophenyfthio)-1 -(pyridin-3-ylmethyf) - 1 H-imidazole 

(1294) 2-(2-Azidoethyl)-5-(3-nrtrophenytthio)-4-is<^)ropyl-1 -methyl-1 H-imidazole 

( 1 295) 2-(2-Azidoethyl)- 1 -ethyl-4-isopropyl-5-phenytthio-1 H-imidazol e 

(1 296) 2 -Arrnnomethyl-5-(3,5-difta -(pyridin-2-ylmethyf)-1 H-imidazole 

(1297) 5-(3,5-Difluorophenytthio)-4-iso^ 

(1298) 1 -(2-(3-Cart>arrK>ylGxypropyO-5-^ H-imidazol-1 -yl)-2-propanone 

(1299) 3-(5-(3,5-Dichlorophenytthio)-4-isopropy1-1 -(2-methytpyridin-3-yimethyl)- 1 H-imrdazol-2-yl)propand 

(1300) 2-Aminomethyl-5-(3,5-dichIorophen^ 

( 1301 )2-Aminomethyl-4-isopropyl-1 -methyl-5-phenyfthio-1 H-imidazole 

( 1 302) 2 -(1 -Ethyl-4-isopropyl-5-phenylthio-1 H-imidazd-2-y1methoxy)ethanol 

(1303) 2-(4-(3,5-Difluorophenylthio)-1-ethyl-5-i^ 

(1304) 2-(2-Carbamoy1oxyethyl)-1 ,4-diisopropyl-5-(3,5-dimethylphenylthio)-1 H-imidazole 

(1305) 2-(1-Benzyl-5-(3,5-difluoiT)pheny^ 

( 1 306) 5-(3,5-Dif luorophenytthio)-4-isopropyl-2-methanesulfonamidome^ 

(1307) Methyl 3-(4-isopropyt-5-(3-fIuorophenylthio)-1 -(pyridin-2-ylmethy0-1 H-imidazol-2-yl)propionate 

(1308) 2-(1-Ethyl-4-isopropyl-5-(3-fluorophenyto^ 

(1309) Methyi 3-(5-(3-nitrophenylthio)-4-isopropyl-1-^ 

(131 0) 2-(5-(3-Chlorophenytthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)ethanol 

( 1 3 1 1 )2-2-(Acetoxyethyl)-5-(3, 5-dichloropheny lthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

(131 2) 5-(3,5- Dichlorophenylthio)-2-(2-caibamoyioxyethoxy)methyl-4-isopropyl- 1 -(pyridin-2-ylmethyl)- 1 H-imida- 
zole 

(1313) 2-Aminomethyl-5-(3,5-difluoropte^ 

(131 4) 2-(1 -Ethyl-5-isopropyl-4-phenylthio)-1 H-imidazolecarbaldehyde 

( 1 3 1 5) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)ethanol 

(131 6) 3-(1 -AIIyl-5-(3,5-dif luorophenylthio)-4-isopropyt-1 H-imidazd-2-yl)propanol 

(131 7) 2-(4-lsopropyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

(131 8) 5-(3,5-Dichlorophenylthio)-1 ,4-diisopropyl-1 H-imidazol-2-ylmethanol 

(131 9) 2- Azidomethyl-4-(3-nitrophenylthio)-5-isopropyl- 1 -(pyridin-4-ylmethyl)- 1 H-imidazole 

(1320) 5-(3-Chlorophenytthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)- 1 H-imidazol-2-yl acetate 

(1321) 5-(3,5-Dichlorophenytthio)-2-d&^ 

( 1 322) 5-(3,5-Dichlorophenylthio)-2-(2-cart)amoyloxyethyO-4-isopropyl-1 -(3-(pyridin-4-yl)propyl)-1 H-imidazole 

(1323) 5-(3-Chlorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1 H-imidazol-2-ylmethanol 

(1324) 2-(3-Carbanroyloxypropyl)-5-(3,5^ifluor^ H-imidazole 

(1325) 5-(3,5-Dif luorophenylthio)-1 ,4-diisopropyl-1 H-imidazol-2-yimethanol 

(1326) 3-(5-(3,5-DichIorophenyfthio)-4-isopropyl-1-(quinolin-3-ylmethyl)-1H-imidazol-^ 

(1327) 2-(4-lsopropyl-5-phenylthio-1-(pyridin-^^ hydrazone 

( 1 328) 4- lsopropyl-5-(3-f luorophenylthio)- 1 -(pyridin-4-ylmethyl)- 1 H-imidazol-2-ylacetonitriIe 

(1329) 2-Aminomethyl-5-(3,5<iifluoropheny^ 

(1330) 5-(3,5-Dif luorophenyrthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 

(1331) 2-(5-(3,5-Difluorophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-1H-in^ 

(1332) 2-(4-(3-Ch1orophenylthio)-5-isopropyM 

(1333) 5-(3-Nitrophenylthio)-4-isQpropyi-2-N-m 

( 1 334) N-(5-(3-Chiorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazol-4-ylmethyl)acetamidine 

(1335) 5-(3-Nitrophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-4-ylmethyl acetate 

(1336) 3-(5-(3-Nitrophenylthio)-1-ethyl-4-isopropyl-1H-imidazol-2-yI)propanol 

(1 337) 3-(1 -n-Butyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazd-2-yl)propanol 

(1338) 2-(2-Cart>anrK)yloxyethyO-5-(3,5-drfluorophenylthio)-1-fluoromethyl-^ 

(1339) 5-(3,5-Dichlorophenytthio)-4-isopropyl-2^ 
zole 
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1340) 2-2-{AcetCKyethyO-4-tsopropyl-1-^ H-imidazde 

1341) 5-(3,5-Difluorophenytthio)-1-et^ 

1342) 2-(3-CaibamoylaxypropyO-5-{3,^^ -methyl-1 H-imtdazole 

1343) 2-(2-Carbamoylaxyethoxy)m -(pyridin-4-y1methyl)-1 H-imtdazole 

1 344) 3-(5-(3,5-Dich!oropheny!to^ 

1345) 2-(5-(3,5-DifIuoroph»iyfthio)-4-rsopropyi-1 -(pyridin-3-ylmethyl))-1 H-imidazolecarbaJdehyde hydrazone 

1 346) N-(5-(3- Nitrophenylthio)-4-isopropyi- 1 -{pyridin-4-ytmethyl)- 1 H-imidazol-4-ylmethyOacetamidine 

1347) 5-(3,5-Dichlorcphenyfthio)-2-{2-^^ 

1348) 5-(3 > 5-Dich!orophenyrthioH-is<^)ropyl-1 -methyt-2-N-methylaminomethyl-1 H-imidazole 

1349) 2-CarbanwytQxymethyl-4HS^ -{pyricGn-3-ylm ethyl)- 1 H-imidazo!e 

1 350) 5-(3- NHropheny1thio)-1 -ethyl -4-isopropyl-1 H-imtdazol-2-ylmethyi acetate 

1351) 2-(5-(3-Chlorophenytthio)-4-isopropyl-1 -(pyridin^-ylmethyf))-1 H-imidazdecarbaldehyde 

1 352) 2-(4- lsopropyt-5-(3-fluorophenyHhio)-1 -(pyrklin^ylmethyO-1H-lmidazol-2-ylmethoxy)ethanol 

1353) 2-Carbanrx>yloxymethyl-5-(3,5-dr^^ -(pyridin-2-ylmethyl)-1 H-imidazde 

1 354) 5-(3,5-Dichloropheny»^ 

1355) 2-(4-(3-Nitrophenylthio)-1-et^ 

1356) 2-(4-lsopropyl-5-(3-fluorophen^^ acetate 

1 357) 2-(5-(3>Dic^lorophenyttWo)^isopropyl-1 -(pyridin-3-ylmethyO-1H-imidazol-2-y!methoxy)ethanol 

1358) 5-(3-NitrophenylthioHHSQpro^^ -(pyridin-4-ylmethyf)-1 H-imidazole 

1359) 5-(3,5-Difluorophenylthio)-4-iso^ 

1360) 5-(3,5-Drfluorophenylthio)-4-isopropyl-1 -methyl-2-N-methylcarbamoyloxymethyl-1 H-imidazole 

1361) 3-(1 -Benzyl-5-(3,5-dimethylphenylthio)-4HSopropyi-1 H-imidazol-2-yl)propanol 

1362) 2-(4-(3,5-Difluoi^henylthio)-5-i^^ 

1363) 5-(3-Chlorophenylthio)-4-isoprop^^ 

1364) 2-(2-Azidoethyl)-1 -ethyl-4-isopropyl-5-(34luorophenylthio)-1 H-imidazde 

1 365) 3-(1 -Benzyl-5-(3,5-dif luorophenylthio)-4-isopropyl-1 H-imidazol-2-yl)propand 

1366) 2-(5-(3,5-Dichlorophenylthio)-4-^ 

1 SSyjS-CS.^Drf luorophenylthio)-4-isopropyl-1 -n-propyl-1 H-imidazd-2-ylmethand 

1 368) 4- lsopropyl-2-N-methylcarbamoyioxymeth^-5-(3-fluorophen^ 

1369) 2-Acetylaminomethyl-1 -ethyl-4-isopropyl-5-phenylthio-1 H-imidazole 

1 370) 2-Carbamoyioxymethyl- 1 -ethyl-4-isopropyl-5-phenylthio- 1 H-imidazole 

1371) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl acetate 

1372) 1 -(2-CarbamoylQxymethyl-5-(3 t 5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 

1373) 2-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethoxy)ethyl acetate 

1374) 2-(5-(3,5-Dichlorophenyrthio)-1-eth^-4-isopropyl-1H-imidazol-2-yl)eth 

1375) 3-(1-n-Butyl-5-(3,5^imethylphen^ 

1376) 2-(2-AzidoethyO-5-(3 t 5-drfluorophenylthio)-4-isopropyl-1-^ 

1377) 2-(2-Carbamoyloxyethyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

1 378) 2-(3-Carbamoyloxypropyl)-5-(3-nitrophenylthio)-4-isopropyl-1 -{pyridin-3-ylmethyl)-1 H-imidazole 

1379) 5-(3-ChIorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethyl acetate 

1380) 2-Azidome%l-4-isopropyl-1-methyl-5-(3-fluorophenylthio)-1H-imidazole 

1381) 2-(3-CarbamoylaxypropyO-5-(3,5<iifl^^ 

1382) 2-Azidomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

1383) 5-(3.5-Dichlorophenytthio)-4-is^ 

1384) 5-(3.5-Dichloropheny!thio)-4-isop 

1385) 5-(3,5-Dichlorophenyithio)-2-(3-caita^ 

1 386) 2-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(2,2,2-trrf luoroethyl)-1 H-imidazol-2-yl)ethanol 

1 387) 2-Carbamoyloxymethyl-4-(3-chlorophenylthio)-5-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazole 

1388) 5-(3,5-Dichlorophenyrthio)-2-rarta 

1 389) 2-Carbamoyloxymethyl-5-(3,5-dif luorophenylthio)-1 -f luoromethyt-4-isopropyl-1 H-imidazde 

1390) 2-(2-AzidoethyO-4-isopropyl-5-(3-fluorophenylthio)-1- 

1391) 2-(5-(3-Nitrophenylthio)-1 -ethyl-4-isopropyl)-1 H-imidazolecarbaldehyde hydrazone 

1392) 5-(3,5-Dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-y!methyl)-1 H-imidazol-2-ylmethyl acetate 

1393) 2-(3-Carbamoylaxypropyl)-5-{3,^ 

1 394) 2-(2-Carbamoyloxyethoxy)methyl-5-(3-nitrophenylthio)-4-isopropyl-1 -(pyridin-2-ylmethyl)-1 H-imidazole 

1395) 2-(3-Carbamoy1axypropyt)-1 ,4-diisopropyl-5-(3,5-dimethylphenytthio)-1 H-imidazde 

1 396) 1 -Ethyl-4-isopropyl-5-(3-fluoroph 

1397) 2-(2-CarbamoylQxyet^-5-(3,5-difluorophenylthio)-4-i^^ 

1 398) 5-(3-Chlorophenylthio)-4-isopropyM -{pyridin-2-ylmethyl)-1 H-imidazol-2-ylmethyl acetate 
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1 399) 1 - Ethy1-5-isopropyi-4-(3-f iuorophenytthio)- 1 H4midazol-2-ytmethyt acetate 

1400) 2-(5-(3,5-DimethytphenyM 

1 40 1 ) 1 -Ethyl-4-isoprc^-2-methanesulfonamtf^ 1 H-imidazole 

1 402) 2- Aminomethyl-4-{3,5-dichlorophe^ -{pyridin-4-ylmethyl)-1 H-imidazole 

1 403) 2-(2-Azidoethyl)-4-isopropyl-1 -methyl-5-(3-f luorophenytthio)- 1 H-imidazole 

1404) 2-Dianrurx)methyteneaminojriethyt-1 -ethyl -4HSopropy1-5^3-fIuoropheny1thio)-1 H-imidazole 

1405) 2-Azidomethyl-5-(3,5-di(^lorcphen^ -(pyridtn-2-yImethyl)-1 H-imidazole 
14Q6)5-(3,SDicWorophenytthto^ 

1407) 2-(3-Ckrbantt)yloxypropyO-5-{3 ( 5-^ -(2-phenyl ethyl)- 1 H-imidazole 

1408) 5-(3-Chlorophenytthio)-2-dia™^ H-imidazole 

1409) 5-(3,5-Dichlorophenytthio)-2-(2-^^ 

1 41 0) 2-(2- A23doethyl)-5-(3,5<Jif !uorophenylthio)^lsopro^ 

141 1) 2-(2-Carbarrrayioxyethoxy)methyl-5-{3-chlorophenytthi H-imidazole 

141 2) 2-Azidomethyl-4-(3,5-dichlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole 

141 3) 3-(5-(3,5-Dif luorophenytthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl)propanol 

1414) 2-2-(AcetOKyethyO-5-(3-chlorop^ 

1415) 2-(1-Benzyl-5-(3,5-dimethytpher^^ 

141 6) 2-Azidomethyl-4-(3-dilorophenylthio)-5-isopropyt-1-methyl-1 H-imidazole 

141 7) 5-(3-Nitrophenylthio)-4-isopropyl- 1 -(pyricfi n-4-ylmethyl)- 1 H-imidazol-2-ylacetonitrile 

1418) 2-2-(AcetaxyethyO-4-isopropyl-5-ph 

141 9) 2-(5-(3,5-Difluorophenylthio)-4-isopfopyl-1 -{pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde hydrazone 

1420) 4-lsopropyl-5-phenyithio-1-(pyridin-2-ylmethyO-1H-imidazol-2-^ acetate 

1421) 2-Diamiromethyleneaminomet^ 

1 422) 2- Acetylaminomethyl- 1 -ethyl-4-isopropyl-5-(3-f luorophenylthio)- 1 H-imidazole 

1423) 1 -Ethyl-4-isopropyl-5-phenylthio-2-ureidomethyl-1 H-imidazole 

1424) 2-Carbamoyloxymethyl-1 ,4-diisopropyl-5-(3,5-dimethylphenylthio)-1 H-imidazole 

1 425) 3-(5-(3,5-Dif luorophenyKhio)-4-isopropyM -(pyridin-2-ylmethyl)-1 H-imidazol-2-yl)propanol 

1426) 2-(4-lsopropyl-1 -methyl-5-pheny1thio)-1 H-imidazolecarbaldehyde oxime 

1427) 5-(3,5-Dimethylphenylthio)-4-isopropy^ 

1428) 3-(1 -Cyclopropylmethyt-5-(3 ( 5-dimethylphenytthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

1429) 5-(3,5-Dich!orophenylthio)-4-is^ 

1430) 1 -(3-Aminobenzyl)-5-(3,5-dichloropheny^ 

1431) 2-(5-(3 t 5-Dichlorophenylthio)-4-isopropyl-1-methyl)-1 H-imidazolecarbaldehyde oxime 
1 1 432)5-(3-Chlorophenylthio)-4-isop 

;1433)1 -(2-(3-Caitoamoyloxypropyl)-5-(3,5-dimethylphenylthio)-4-isopropyl-1 H-imidazol-1 -yl)-2-propanone 
;i434)2-(3-Carbamoyloxypropyl)-4-isopropyl-1 -methyl-5-(3-f luorophenylthio)-1 H-imidazole 
;i435)5-(3,5-Drfluorophenylthio)-4-isopropyl-1-methyl-2-N-methylaminomethyl-1 H-imidazole 
;i436)4-(3,5-Dichlorophenyrthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ylmethanol 
;i437)a-(5-(3,5-Drfluorophenylthio)-2-hydroxymethyl-4-isopropyl-1H-imidazol^ 

1438) Methyl 3-(5-(3-nitrophenytthio)-1 -ethyl-4-isopropyl-1 H-imidazol-2-yl)propionate 

1439) 2-Azidomethyl-1 -ethyl-4-isopropyl-5-(3^luorophenylthio)-1 H-imidazole 

; 1 440)2-(2-Cait)amoyIoxyethyl)-5-(3-chlorophenylthio)-4-isopropyl- 1 -methyl- 1 H-imidazole 
'1441)3-(5-(3,5-Dichlorophenytthio)-1-n 

1442) 5-(3-Chlorophenyrthio)-4-isopropyl-1-(pyridin-2-ylmethyl)-2-ureidomethy^ 

1443) 3-(5-(3,5-Dichlorophenylthio)-1-cyclop^ 

1444) 2-2-(Acetoxyethyl)-5-(3-nitrophenyfthio)-4-isopropyl-1-(pyrkJm 

1 445) 4- lsopropyl-5-phenylthio-1 -(pyridin-2-ylmethyt)-1 H-imidazol-2-ylmethyt acetate 
; 1446)2-(4-(3,5-Dichlorophenytthio)-5-isopropyl-1 -methyl)-1 H-imidazolecarbaldehyde 

1447) 5-(3-ChIorophenytthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-ylmethanol 

1448) 5-(3-Chlorophenyrthio)-2-dimethylaminomethyl-4-isopropyl-1 -methyl-1 H-imidazole 

1449) 2-(4-lsopropyl-1 -methyl-5-phenylthio-1 H-imidazol-2-ylmethoxy)ethanol 

1450) 3-(5-(3-Chlorophenylthio)-4-isopro^^ 

1451) 2-(5-(3-Nitrophenytthio)-4-isopr^ 

1452) 1 -Ethyl-4-isopropyl-5-phenytthio-1 H-imidazol-2-ylmethanol 

1453) 2-(2-CarbarTK)yloxyethoxy)methy!-5-(3-nitrophenyrthio)^ 

1 454) 2- Azidomethy I- 1 -ethyl-5-isopropyl-4-(3-f luorophenyrthio)-1 H-imidazole 

1455) 3-(5-(3.5-Dimethylphenylthio)-4-is^^ 

1456) 2-(5-(3,5-Difluorophenylthio)-1 - ethyl -4-isopropyl-1 H-imidazol-2-ylmethoxy)ethanol 

1457) 2-(2-AminoethyI)-5-(3-nitrophenytthio)-4-isopropyl-1 -methyl-1 H-imidazole 
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( 1 458) 2-(3-Carbanroyiaxypropy^ -(pyridin-2-y»methyl)-1 H-imidazole 

( 1 459) 5-(3,5-Dic*lorophenytthio)-2K^^ 

(1460) 1 -Ethyl-4HS0propyi-2-N-methylam™ H-imcdazole 

(1461) 5-(3-Chlorophenytthio)-4- H-imidazole 

(1462) 2-(5-(3,5-Difluorophenytthio)-4^i^^ 
0 463)2- Diantiromethyieneanran 

zde 

(1 464) 2- Azidomethyl-4-isopropyl-^ -(pyridin-4-y1methyl)-1 H-imidazole 

(1465) 2-(1 -n-Butyi-5-(3,5-difiuorophen^ H-imidazoI-2-yl)ethanol 

( 1 466) 2-(2-Ckrbamoyf oxyethy^ -(pyridin-3-ylmethyf)-1 H-imidazole 
(1467}3-(4-lsopropy1-5-phenyfthio-1-(pyridin-2-y!me% 

(1 468) 2-(3-(^rbanrc>ytoxypro^^ -fluoromethy1-4-isopropy1-1 H-imidazde 

(1469) 5-(3-Nitrophenylthio)-4HSop^ 

(1 470) 2-Carbamoyloxymethyl-4-(3^^ -<pyridin-4-ylmethyl)-1 H-imidazole 

( 1 471 )5-(3-Ch!orophenylthio)-4-isopro^ -(pyridin-2-ylmethyl)-1 H-imkjazole 

(1472) 4-(3-Nitrophenylthio)-1 -ethyl-5-isopropyl-1 H-imidazol-2-ytmethanol 

(1473) 2-(2-Azidoethyl)-5-(3-chloropheny!thio)-4H 

(1 474) 2-(4-lsopropyl-5-phenyfthio-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)ethanol 

(1475) Methyl3-(5-(3,5-di(*!orophen^ 

(1 476) 5-lsopropyt-4-phenylthio-1 -(pyridin-4-yImethyl)-1 H-imidazol-2-yimethyl acetate 

(1 477) 2-(2-Azidoeth]^-5-(3 t 5KJichlorophenytthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1 478) 1 -n-Butyl-2-(3-c»rbamoyloxypropyO-5-(3.5-difluorophenyfth 

(1 479) 3-(1 -n-Butyl-5-(3, 5-d'rf luorophenytthio)-4-isopropyl-1 H-imidazol-2-yl)propanol 

(1 480) 4- lsopropyl-1 -methy1-5-phenylthio-2-ureidomethyl-1 H-imidazole 

(1481) 5-(3,5-Difluorophenylthio)-2-dimett^ 

(1 482) 1 -(2-(2-Hydroxyeth^-5-(3 f 5-dichlorophenyl^ 

(1 483) 2-(2-CarbamoyloxyethyO-5-(3 P 5-difluorophenylthio)-1 -ethyl-4-isopropyl-1 H-imidazole 

(1484) 5-^Nitrophenylthio)-4-isopro^ 

(1 485) 5-(3,5-DichlorophenyHhio)-4-isopropy^ H-imidazole 

(1 486) 2-(5-(3,5-Dif luorophenylthio)-4-isopropyl-1 -(2-phenylethyl)-1 H-imidazol-2-y1)ethanol 

(1487) 1 -(4-Aminobenzyl)-5-(3,5-difluorophenylthio)-4-isopropyf-1 H-imidazol-2-ylmethanol 

(1488) 2-(4-lsopropyl-5-(3-fIuoropheny»thio)-1 -(pyridin-4-ylmethyl))-1 H-imidazolecarbaldehyde oxime 

(1489) 2-Cait»moyloxymethyl-5-(3,5<lim^ 

(1 490) 3-(4-lsopropyl-5-(3-f luorophenylthio)-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl)propanol 
(1 491 )2-Azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole 

(1492) 5-(3,5-DichlorophenyHhio)-1-(2-carbamoyloxyethyl)-4-isopro^ 

(1493) 5-(3,5-Dichlorophenylthio)-1-hexyl-4-isopropyl-1H-imidazo^ 

(1 494) 5-(3-Chlorophenylthio)-4-isopropyl-1 -(pyridin-4-ylmethyl)-1 H-imidazol-2-yl acetate 

( 1 495) 4-(3,5-Dichlorophenylthio)-2-carbanr^ 

(1496) 1 ,4-Diisopropyl-5-(3,5-difIuorophenyfthio)-1 H-imidazol-2-ylmethanol 

( ;1 497)2-(5-(3-Chlorophenylthio)-4-isoprof^l- 1 -(pyridin-3-yl methyl)- 1H-imidazol-2-ylmethoxy)ethyl acetate 
( ;1 498) N-(4- lsopropyl-5-(3-f luorophenylthio)- 1 -(pyridin-4-ylmethyl)-1H-imidazol-4-ylmethyl)acetamidine 

(1499) 2-Azidomethyf-5-isopropyl-4-phenylthio-1^ 

( 1 500) 2-(2-Carbamoyloxyethoxy)methyl- 1 -ethyl-4-isopropyl-5-(3-f luorophenylthio)-1 H-imidazole 

(1501) 3-(5-(3.5-DichlorophenyRhio)-1^ 

( 1 502) 4- lsopropyl-2-methanesulf onamidomethyl-5-phenylthio- 1 -(pyridin-2-ylmethyl)-1 H-imidazole 

(1503) 1-Benzyl-2-(2-caitanToyloxyethy1)^ 

(1 504) Methyl 3-(5-(3 f 5-dif luorophenylthio)-4-isopropyl-1 -(pyridin-3-ylmethyl)-1 H-imidazol-2-yl)propionate 

(1505) 5-(3-Chloropheny»thio)-1-ethyl-4-isopropyl-1 H-imidazol-2-ylmethyi acetate 

(1506) 4-lsopropyl-5-phenyithio-1 -(pyr»din-4-ylmethyl)-1 H-imidazol-2-ylmethanol 
0507)1-(5-(3,5-Difluorophenylthio)-2-hydroxymethyl-4-isopropyt-1H-i 

(1508) 5-(3-Nitrophenylthio)-4-isopropyl-1-(pyridin-4-ylmethyl)-2-ureidomethyl-1H^ 

(1 509) 4- lsopropyl-5-(3-f luorophenylthio)- 1 -(pyridin-3-ylmethyl)-1H-imidazol-2-ylmethanol 

(1 51 0) 2-(2-Azidoethyf)-4-isopropyl-1 -methyl-5-phenylthio-1 H-imidazole 

The salts of above-mentioned compounds of the present invention are not particularly restricted only if they are 
pharmacologically acceptable. Thus, for example, salts with mineral acids such as hydrochloric acid, sulfuric acid, nitric 
acid, phosphoric acid, hydrofluoric acid, hydrobromic acid, etc.; salts with organic acids such as formic acid, acetic add, 
tartaric acid, lactic acid, citric acid, fumaric acid, maJeic acid, succinic acid, methanesulfonic acid, ethanesulfonic acid, 
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benzenesulfonic acid, toluenesuffonic acid, naphthalenesuffonic acid, camphorsuffonic acid, etc., and salts with alkali 
metals or alkaline earth metals such as sodium, potassium, calcium, etc. can be mentioned. 

The compounds of the present invention are novel ones discovered by the present inventors and, as will be 
descrtoed hereinafter, is a non-nucleic acid low-molecular-weight compound which specifically inhibits the reverse tran- 
scriptase of HIV-1 (NNRTT). 

The activity of the above compounds is comparable with that of AZT and, in an assay system using human periph- 
eral Wood lymphocytes infected with a fresh isolate of the virus, exhforts greater activity than AZT. The above compound 
further has potent activity against AZT-resistant strains and mutants showing cross resistance to many NNRTIs, and the 
occurrence of resistant strains in vitro is slower than in nevirapine, in which the locus of mutation is also different 

Moreover, the above compound is very efficiently transferred to the lymph node and the concentration is maintained 
in the lymph node sufficiently higher than the in vitro 90% inhibitory concentration. In addition, the above compound is 
a highly safe drug with a very low toxicity. 

Thus, the compounds of the invention are of great use as anti-HIV drugs showing a synergism with AZT in the treat- 
ment of AIDS. 

All the above-described species of the compounds of the present invention can be chemically synthesized by the 
known processes starting with known compounds. A general technology for the production of the compounds of the 
invention is now described in detail. 

The basal compounds of the invention can be synthesized by condensing imidazoles 2 with a thiophenol 3 in 
accordance with the following reaction scheme. 

Furthermore, starting with the basal compounds (represented by general formula 5 or 6), a variety of the com- 
pounds of the invention having various 2-substituent groups can be synthesized by modifying the 2-side chain of the 
imidazole ring. 

In this route of synthesis, where any substituent is reactive, the reaction may be conducted with preliminary protec- 
tion of the substituent with a suitable protective group. 

Basal route of synthesis (1) 



Where Z=S 



EP0 786 455A1 




(In the above reaction scheme, R 1 , R 3 , X, and Y are as defined hereinbefore. A represents halogen. R 2, represents a 
species of R 2 which can be used in this reaction or hydrogen. P represents hydrogen or a group of the following formula: 



EP0786 455A1 



5 



10 




.) 



15 

(Step 1) 

In this step, halogen (e.g. chlorine, bromine, or iodine) is introduced into the imidazole derivative 1 in the presence 
of a base. As the halogen, iodine is particularly preferred. 
20 Thus, iodine can be permitted to react in the presence of a base (e.g. sodium hydroxide or potassium hydroxide) in 
a solvent such as methylene chloride or ethylene chloride. Compound 1 can be synthesized according to the process 
described in EP-585014. 

(Step 2) 

25 

In this step, compound 2 is condensed with a thiophenol derivative of the compound 3. The thiophenol derivative 
(a thiophenol or the corresponding disulfide) is dissolved in a suitable solvent (e.g. N.N-dimethylformamide, tetrahydro- 
furan, dimethyl sulfoxide), and the imidazole iodide 2 prepared in the preceding step is added thereto in the presence 
of a strong base such as lithium hydride, sodium hydride, or potassium hydride. In this step, a phenylthioimidazole of 
30 the formula 4 and its tautomer are obtained. 

(Step 3) 

In this step, R 1 is introduced into the N-position of the imidazole moiety. Thus, a desired substrtuent is introduced 
35 into the N-position. For example, a haiide of the desired substrtuent (i.e. R 1 A) is reacted with the phenyfthioimidazol e 
4 or its tautomer as obtained in the preceding step. This reaction is carried out in the presence of a strong base (e.g. 
lithium hydride or sodium hydride) in an aprotic solvent such as N,N-dimethytforamide or dimethyl sulfoxide. In this step, 
the compounds 5 and 6 which are position isomers with respect to R 1 are obtained. Starting with this compound 5 or 6, 
other species of the compounds of the invention having various 2-substituents can be obtained by selecting desired 
40 substrtuents for the 2-position of the imidazole ring. The synthetic routes [A] to [D] are now described referring to the 
respective reaction schemes below. 

Synthetic route [A] 

45 Where R 2 = CHO, CH 2 OH or CH=NR a 



50 



55 
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(In the above reaction scheme, R 1 , R 3 , X and Y are as defined hereinbefore. R a represents hydroxy or substituted or 
35 unsubstituted amino.) 

(Step 1) 

In this step, a formyl group is introduced into the 2-position of the imidazole moiety. This step is carried out by react- 
40 ing compound 7 with N.N-dimethyHormamide in the presence of a strong base, e.g. butyllithium, in a solvent such as 
tetrahydrofuran. 

(Step 2) 

45 In this step, the formyl group in the 2-position of the imidazole moiety is transformed into a hydroxymethyl group. 
This step is carried out by reducing the compound 8 with a reducing agent such as sodium borohydride in a solvent 
such as ethanol or methanol. 

(Step 3) 

50 

In this step, the formyl group in the 2-position of the imidazole moiety is converted into an oxime or a hydrazono 
group. Thus, the compound § is reacted with hydroxylamine hydrochloride or hydrazine hydrate in a solvent such as 
methanol or ethanol. 

55 Synthetic route TBI 

Where R 2 =CH 2 OR 2a , CH 2 OCONH 2 , or CH 2 0(CH2) 2 OR 2a 
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(In the above reaction scheme, R 1 , R 3 , X, and Y are as defined hereinbefore. R 2a represents hydrogen, acyl, or substi- 
tuted or unsubstituted carbamoyl or thiocarbamoyl. R 2 * represents alkyl.) 

55 

(Step 1) 



In this step, the 2-hydroxymethyl group of the imidazole moiety of the compounds 9 is acylated. This step can be 
carried out by reacting the compounds a with an acytating agent (e.g. an acid chloride such as acetyl chloride or propi- 
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onyi chloride or an acid anhydride such as acetic anhydride) in the presence of a base (e.g. triethyiamine) in a solvent 
such as methylene chloride or ethylene chloride. 

(Step 2) 

In this step, the 2-hydroxymethyl group of the imidazole moiety of the compounds 9 is carbamoyl ated. This step can 
be carried out by reacting the compounds 9 with a carbamoylating agent (e.g. trichloroacetyl isocyanate or chlorosulfo- 
nyl isocyanate) in a solvent such as tetrahydrofuran or glyme. 

(Step 3) 

in this step, the acyl moiety of the acylamino group of the compounds 12 is hydrolytically eliminated to give the free 
carbamoyl compounds 13. This step can be carried out by heating the compounds 12 in the presence of an organic 
base (e.g. triethylamine or N,N-dimethyianiline) in a solvent such as methanol or ethanol. 

(Step 4) 

In this step through the next step, an acetaldehyde group is introduced into the 2-hydroxy group of the imidazole 
moiety of the compounds 9. First, the compounds 9 are reacted with 2-bromo-1 ,3-dioxolane in the presence of a strong 
base such as sodium hydride or potassium hydride in a solvent such as N.N-dimethytformamide, tetrahydrofuran, or 
dimethyl sulfoxide. 

(StepS) 

The aldehyde-protecting group in the 2-side chain of the imidazole ring in the compounds 14 obtained in the pre- 
ceding step is eliminated by acidic hydrolysis. This step can be carried out by treating the compounds 14 with a mineral 
acid such as hydrochloric acid in methanol. 

(Step 6) 

In this step, the aldehyde group of the compounds 15 obtained in the preceding step is reduced to the correspond- 
ing alcohols 16 (R 2a =H) and, where desired, followed by introducing a substitute such as an acyl, carbamoyl, or thio- 
carbamoyl group. For example, the compounds 15 are reduced with a reducing agent such as sodium borohydride in a 
solvent such as ethanol or methanol to give the alcohols 1£ (R 2a =H). When the alcohols 16 are acylated, car- 
bamoylated, or thiocarbamoylated by the well-known technology in the art, the corresponding acyl derivatives 
(R 2a =acyl), carbamoyl derivatives (R 2a =carbamoyl), or thiocarbamoyl derivatives (R 2a =thiocarbamoyl) is obtained. 
Specific procedures are described in the examples. 

Synthetic Route fCI 



Where R 2 =substituted or unsubstituted aminomethyl 
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(In the above reaction scheme, R 1 , R 3 , A, X, and Y are as defined hereinbefore. R 2c and R 2 * 1 independently represent 
hydrogen or alkyl) 



(Step 1) 

In this step, halogen is introduced into the hydroxymethyl group in 2 -position of the imidazole moiety. This step is 
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carried out by reacting the compounds 9 with a chlorinating agent such as thionyt chloride, phosphorus oxychioride, or 
phosphorus trichloride in a solvent such as N.N-dimethytformamide, tetrahydrofuran, or dimethyl sulfoxide. 

(Step 2) 

In this step, the haiide obtained in the preceding step is converted into an azide. This step is carried out by reacting 
the compounds 17 with an azide such as sodium azide or potassium azide in a solvent such as N.N-dimethytformamide 
or dimethyl sulfoxide 

(Step 3) 

In this step, the azide compounds obtained in the preceding step are reducted to amino compounds. Thus, the 
compounds 1£ are reacted with triphenytphosphine in a solvent such as tetrahydrofuran, N,N-dimethytfbrmamide ( or 
dimethyl sulfoxide. 

Synthetic Route \Q] 

Where R 2 =CH2COOR 2c 



R 1 




(In the above reaction scheme, R 1 , R 2c , R 3 . X, and Y are as defined hereinbefore.) 
(Stepl) 

In this step, the halomethyl group in the 2-position of the imidazole moiety obtained by Synthetic route [C] is 
cyanated. This step is carried out by reacting the compounds 17 with a cyanating agent such as potassium cyanide or 
sodium cyanide in a solvent such as N.N-dimethytfbrmamide, tetrahydrofuran, or dimethyl sulfoxide. 

(Step 2) 

In this step, the cyano compounds 19 obtained in the preceding step are carboxyiated or esterif ied. Thus, the com- 
pounds 12 are treated with dry hydrogen chloride gas in a solvent such as methanol or ethanol and neutralized with, for 
example, sodium hydrogen carbonate or potassium hydrogen carbonate to give the methyl or ethyl esters 20 
(R 2c =methyl or ethyl). Subjecting this ester to the routine alkaline hydrolysis gives the free carboxylic acids 2Q (R 2c =H). 
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Basal Route of Synthesis (2) 
Z=SO or S0 2 



10 




(In the above reaction scheme. R 1 , R 2 \ R 3 , X, Y and Z are as defined hereinbefore.) 

The compounds in which Z is SO or S0 2 can be produced by reacting the sulfide compounds with one or more 
20 equimolar amount of an oxidizing agent such as sodium periodate, m-chloroperbenzoic acid, aqueous hydrogen perox- 
ide, sodium dichromate, potassium permanganate, chromic acid, or selenium dioxide in a solvent such as methylene 
chloride or acetonrtrile and, where necessary, followed by separating the reaction product by silica gel or alumina col- 
umn chromatography. 

Moreover, by modifying the 2-side chain of the imidazole ring in the same manner as in the basal route of synthesis 
25 (1), species of the compounds of the invention having various substrtuerrts in the 2 -position can be obtained. 

Basal Route of Synthesis (3) 

Where Z=CH 2 



35 



40 



45 



50 



55 
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(In the above reaction scheme, R 1 , R 2 , R 3 , X, and Y are as defined hereinbefore.) 
(Step 1) 

In the basal route of synthesis (3). a suitable a-acyfamino-ct-substituted ketone compound 21 is used as the start- 
ing compound. Compound 21 is subjected to dehydrative cyclization by heating with ammonia or.rts salt of organic or 
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inorganic acid in an organic solvent e.g. acetic acid, at room temperature or under reflux, to form an imidazole ring. 
(Step 2) 

5 This step is carried out in the same manner as Step 3 in the basal route of synthesis (1). 

By modifying the 2-side chain of the imidazole ring in the same manner as in the basal route of synthesis (1), spe- 
cies of the compounds of the invention having various substituerrts in the 2-posrtion can be obtained. 

The compounds of the present invention can be administered orally or parenterally. For oral administration, the 
compounds of the invention can be used in any of the conventional dosage forms, e.g. solid dosage forms such as tab- 

io lets, powders, granules, capsules, etc.; solutions, oily suspensions; and liquid dosage forms such as syrups, elixirs. For 
parenteral administration, the compounds of the invention can be used in the form of an injectable aqueous or oily sus- 
pension. In the manufacture of such dosage forms, the conventional excipients, binders, lubricants, aqueous solvents, 
oily solvents, emulsifiers, suspending agents, etc. can be selectively employed. Moreover, other additives such as pre- 
servatives and stabilizers can also be incorporated. The dosage of the compound or salt thereof of the present invention 

is depends on the route of administration, the patient's age and body weight and clinical condition, and type of disease. 
Usually, however, a daily oral dose of 0.05 to 3000 mg, preferably 0.1 to 1000 mg, or a daily parenteral dose of 0.01 to 
1000 mg, preferably 0.05 to 500 mg, can be administered in 1 to 5 divided doses. 

BEST MODE OF CARRYING OUT THE INVENTION 

20 

The following examples, formulation examples, and test examples are intended to describe the present invention in 
further detail and should by no means be construed as defining the scope of the invention. 

Example 1 

25 

Synthesis of 5-(3,5-dichlorophenylthio)-1 ,2-dimethyl-4-isopropyl-1 H-imidazole (Compound 1-1) 

4-lsopropyl-2-methylimidazole (3a) was synthesized in accordance with the procedure described in EP-A 585014, 
while 5-iodo-4-isopropyl-2-methylimidazole (4a) and 5-(3,5-dichlorophenylthio)-4-isopropyl-2-methyl-1 H-imidazole (5a) 

30 were synthesized in accordance with the procedure described in Japanese Kokai Hei-5-255270. 

In dry N f N-dimethylformamide (8 ml) was dissolved 400 mg (1.3 mmol) of 5-(3,5-dichlorophenylthio)-4-isopropyt-2- 
methyl-1 H-imidazole (5a), followed by addition of 80 mg (2.0 mmol) of sodium hydride under ice-cooling. After 5 min- 
utes, 245 mg (1.73 mmol) of methyl iodide was added. After 30 minutes, the reaction mixture was poured in ice-water 
and extracted with diethyl ether. The extract was washed with water, dried over sodium sulfate, filtered, and concen- 

35 trated under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate:n-hexane = 1 :2) 
and recrystallized from n-hexane to provide 313 mg (yield 75%) of 5-(3,5-dichlorophenylthio)-1,2-dimethyl-4-isopropyl- 
1 H-imidazole (Compound 1-1). mp 95 to 96 °C . 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.23 (d, J=6.8 Hz, 6H), 2.47 (s, 3H), 3.10 (sept, 1H), 3.42 (s, 3H) , 6.82 (m, 2H), 
40 7.10 (m,1H) 



45 


Elementary analysis (C 14 H 16 CI 2 N 2 S) 




Calc. (%) 


C.53.34 


H.5.12 


Cl.22.49 


N.8.89 




Found (%) 


C.53.05 


H.5.21 


Cl.22.40 


N.8.96 



50 



Example 2 

55 Synthesis of 5-(3,5-dimethylphenylthio)-1 ,2-dimethyl-4-isopropyl-1 H-imidazole (Compound I-2) 

Compound I-2 was obtained by the same synthetic process as that for Compound 1-1 in Example 1 . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d. J=7.0 Hz, 6H), 2.22 (s,6H), 2.46 (s. 3H). 3.16 (sept 1H) , 3.42 (s. 3H), 
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6.58 (s. 2H), 6.75 (S.1H) 

Example 3 

Synthesis of 5-{3-ch!orophenytthio)-1 ,2<iimethy1^sopropylimida2ole (Compound 1-3) 

Compound 1-3 was obtained from 5^3^h!on3phenytthio)-4-isoprop>i-2-methyiimidazole by the same synthetic 
process as that for Compound 1-1 in Example 1 (yield 47 %). 
mp 91 to 94 °C 

1 H - NMR (CDQ 3 - TMS) 8 ppm: 1.25 (d, J=7.2 Hz, 6H), 2.46 (s, 3H), 3.08-3.2 (m, 1H), 3.42 (s, 3H), 6.80 ~ 6.84 
(m, 1H), 6.94 (t, J=2.4 Hz, 1H), 7.1 - 7.2 (m, 1H) . 

Example 4 

Synthesis of 1^enzyl-5-(3,5Ki}methylphenytthio)^-isopropyl-2HTiethylimidazole (Compound 1-4) 

Compound 1-4 was obtained by the same synthetic process as that for Compound 1-1 in Example 1 . mp 94 to 97°C 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.28 (d. J=6.6 Hz, 6H), 2.45 (s, 3H), 3.05-3.2 (m, 1H), 5.06, (s, 2H), 6.68 (d, J=1 .8 
Hz, 2H), 6.9 (dd. J=0.9 , 1 .8 Hz, 2H), 6.99 (t, J=1.8 Hz, 1H), 7.1-7.3 (m, 4H) 



Elementary analysis (C20H20CI2N2S) 



Calc. (%) 


C.61.38 


H,5.15 


Cl.18.12 


N,7.16 


S,8.19 


Found (%) 


C.61.28 


H,5.21 


CI, 18.35 


N,7.10 


S.8.25 



Example 5 

Synthesis of 1,2-dimethyl-5-(3,5-dimethylphenytthio)-4-ethylimidazole (Compound I-5) 

In dry dimethylformamide (4 ml) was dissolved 200 mg (0.8 mmol) of 5-(3,5<iimethylphenylthio)-4-ethyl-2-methyl- 
imidazole (5c), followed by addition of 49 mg (1 .2 mmol) of 60% sodium hydride under ice-cooling, and the mixture was 
stirred for 5 minutes. Then, 138 mg (1.00 mmol) of methyl iodide was added and stirred for 30 minutes. The reaction 
mixture was poured in ice-water and extracted with diethyl ether, and the organic layer was dried over sodium sulfate. 
The solvent was concentrated under reduced pressure. The residue was purified by silica gel chromatography (ethyl 
acetate: methylene chloride =1:1). From the first fraction, 40 mg (yield 1 9%) of positional isomer (6e") of the target com- 
pound was obtained as oil. From the latter fraction, 140 mg of 1 ,2-dimethyl-5-(3,5-dimethylphenylthio)-4-ethylimidazole 
(Compound I-5) was obtained as oil (yield 66%). 

(Se") oil 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.09 (t, J=7.4 Hz, 3H), 2.21 (s, 6H), 2.40 (s, 3H), 2.70 (q, J=7.4 Hz, 2H), 
3.51 (S.3H), 6.70 (m, 1H), 6.77 (m, 2H) 

Compound I-5 oil 1 H - NMR (CDCI 3 - IMS) 8 ppm: 1.22ft J=7.6 Hz, 3H). 2.22 (s. 6H), 2.44 (s, 3H), 2.66 (q. J=7.4 
Hz, 2H), 3.42 (s. 3H), 6.59 (m, 1H), 6.75 (m, 2H) 

Example 6 

Synthesis of 5-(3,5-dimethylphenylthio)-4-isopropyl-1-methyl-1H-imidazole-2-carbaW (Compound I-6) 

In 350 ml of acetonitrile was dissolved 70 g (0.452 mol) of 2,2-<lichloro-3-methylbutyraldehyde (1), followed by addi- 
tion of 74 g (0.91 3 mol) of 37% formalin. Under ice-cooling, 616 ml of 28% aqueous ammonia was added and the mix- 
ture was stirred at room temperature for 66 hours. This reaction mixture was concentrated under reduced pressure and 
the residue was extracted with methylene chloride. The extract was dried over sodium sulfate, filtered, and concentrated 
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under reduced pressure, whereupon a mixture of 4-isopropylimidazo!e (3b) and (4-isopropyl-1 H-imidazol-2-yl) isopropyi 
ketone (3b*) was obtained as yellow oil. In 199 ml of methylene chloride was dissolved 39.5 g of the above oil. and a 
solution of sodium hydroxide (28.7 g) in water (287 ml) was added to the above solution. Thai, under ice-cooling and 
stirring, a solution of iodine (182 g, 0.716 mol) in methylene chloride (910 mQ-methanol (455 ml) was added dropwise. 
After completion of dropwise addition, the mixture was further stirred on ice for 30 minutes. To this solution was added 
an aqueous solution of sodium thiosulfate and the mixture was neutralized with hydrochloric acid and extracted with 
methylene chloride. The extract was washed with water and the organic layer was dried over anhydrous socfium sulfate, 
filtered, and concentrated under reduced pressure. The residue was recrystallized from diisopropyi ether to provide 
55.9 g (yield 43%) of 2, Wiiodo-4-isopropyM H-imidazole (7). 

The filtrate obtained in the filtration of 2,5-diiodo-4-isopropyi-1 H-imidazole (7) was concentrated under reduced 
pressure and the residue was subjected to silica gel chromatography (eluted with 1% methanol-methylene chloride fol- 
lowed by 5% methanol-methylene chloride). The eluate was recrystallized from ethyl acetate-isopropyl ether to provide 
7.6 g (yield 6%) of (5-iodo-4-isopropyl-1H-imidazol-2-yl) isopropyi ketone (8). mp 138-140 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (d, J=7.0 Hz, 6H), 1.35 (d, J=7.0 Hz, 6H), 3.14 (sept, 1H), 3.88 (sept 1H). 
1 1.35 (br, 1H)IR (film) cm" 1 : 3232, 1655 



Elementary analysis (C 10 H 15 N 2 IO) 


Calc. (%) 
Found (%) 


C.39.23 
C.39.15 


H.4.94 
H.4.95 


N.9.15 
N.9.12 


1,41.45 
1,41.43 



In 240 ml of ethanol was dissolved 48.1 g (0.144 mol) of 2,5-diiodo-4-isopropyM H-imidazole (7), followed by addi- 
tion of 240 ml of water and 20.1 g (0.159 mol) of sodium sulfite. The mixture was heated at 85°C for 35 minutes. This 
reaction mixture was concentrated and extracted with methylene chloride and the extract was washed with water and 
dried over sodium sulfate. After filtration, the solvent was distilled off under reduced pressure and the residue was 
washed with ethyl acetate-diisopropyl ether and filtered to provide 26.9 g (yield 86%) of 4-isopropyl-5-iodo-1 H-imida- 
zole (4b). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .32 (d, J=7.2 Hz, 6H), 3.08 (sept, 1 H), 7.86 (s, 1 H), 8.74 (br, 1H ) 

In 30 ml of dry N,N-dimethylformamide was dissolved 4.0 g (16.9 mmol) of 4-isopropyl-5-iodo-1 H-imidazole (4b). 
followed by addition of 4.68 g (33.9 mmol) of 3.5-dimethylthiophenol and 2.1 g (52.5 mmol) of 60% sodium hydride. The 
mixture was heated at 140 °C for 7 hours. The N,N-dimethytformamide was then distilled off under reduced pressure 
and, after addition of dry ice. the residue was extracted with methylene chloride. The organic layer was washed with 
water and dried over sodium sulfate. The solvent was then distilled off under reduced pressure and the residue was 
fractionated by silica gel chromatography (3% methanol-methylene chloride). The eluted crude compound was recrys- 
tallized from ethyl acetate-diisopropyl ether to provide 2.2 g (yield 53%) of 5-(3.5-dimethylphenylthio)-4-isopropyl-1H- 
imidazole (X=Y=Me) (9). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d. J=7.0 Hz. 6H), 2.19 (s, 6H), 3.25 (sept, 1H), 6.52 (s, 2H), 6.72 (s, 1H). 
7.66 (s. 1H), 8.30 (br, 1H) 

In 10 ml of dry N.N-dimethylformamide was dissolved 1.0 g (4.1 mmol) of 5-(3.5-dimethyIphenylthio)-4-isopropyl- 
1 H-imidazole (X=Y=Me) (9). followed by addition of 330 mg (8.3 mmol) of 60% sodium hydride under ice-cooling. After 
5 minutes, 690 mg (4.9 mmol) of methyl iodide was added and the mixture was stirred for 10 minutes. This reaction mix- 
ture was poured in ice-water and extracted with diethyl ether. The organic layer was washed with water and dried over 
sodium sulfate. The solvent was then distilled off under reduced pressure and the residue was fractionated by alumina 
chromatography (ethyl acetatern-hexane = 1:1). From the first fraction, 833 mg (yield 79%) of 5-(3.5-dimethylphe- 
nylthio)-4-isopropyl-1 -methyl- 1 H-imidazole (X=Y=Me) (10) was recovered as oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .26 (d. J=6.8 Hz, 3H), 1.27 (d, J=6. 8 Hz, 3H), 2.22 (s. 6H). 3.17 ( sept. 1 H), 3.53 
(s, 3H), 6.57 (s, 2H). 6.76 (s, 1H). 7.65 (s, 1H) 



EP0786 455A1 



From the polar fraction. 201 mg (yield 19%) of methyl position isomer (10") was obtained as ofl. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.31 (d, J=7.2 Hz, 6H). 2.21 (s,6H), 3 30 (sept 1H), 3.67 (s, 3H) , 6.71 (s. 2H), 
6.75 (S.2H), 7.42 (s. 1H) 

5 

In 16 ml of dry tetrahydrofuran was dissolved 800 mg (3.1 mmol) of 5-(3,5<limethylphenyHhio)-44sopropyt-1- 
methyMHHmidazole (X=Y=Me) (10). This solution was cooled to -78 °C and 2.2 ml of n-butyllrthium-n-hexane (1.66 
molar) was added dropwise under nitrogen. After 5 minutes, 680 mg (9.3 mmol) of dry N.N-dimethylformamide was 
added and the reaction was further conducted at the same temperature for 15 minutes. This reaction mixture was 
10 poured in ice-water and extracted with diethyl ether. The organic layer was washed with water and dried ever sodium 
sulfate. The solvent was then distilled off under reduced pressure and the residue was purified by silica gel chromatog- 
raphy (ethyl acetatem-hexane = 1 :5) to provide 644 mg (yield 73%) of Compound I-6. mp 93 to 94 °C . 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.29 (d, J=7.0 Hz, 6H), 2.23 (s,6H), 3.26 (sept. 1H), 3.91 (s, 3H) , 6.59 (s, 2H), 
15 6.81 (s. 1 H), 9.83 (s, 1 H) 

Example 7 

Synthesis of 5-(3,5^ichlorophenylthio)-4-isopr^ (Compound I-7) 

20 

Compound I-7 was obtained by the same synthetic process as that for Compound I-6 in Example 6. 
Oil *H - NMR (CDCI3 - TMS) 5 ppm: 1.29 (d, J=7.0 Hz, 6H), 3.19 (sept, 1H), 6.81 (m, 2H), 7.18 (m. 1H), 9.86 (s, 1H) 
25 Example 8 

Synthesis of [5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl]methanol (Compound I-8) 

In 4 ml of ethanol was dissolved 440 mg (1.3 mmol) of 5-(3,5-dichlorophenytthio)-4-isopropyl-1-methyl-1H-imida- 
30 zole-2-carbaldehyde (Compound I-6), followed by addition of 51 mg (1 .3 mmol) of sodium borohydride at room temper* 
ature. After 1 0 minutes, the mixture was neutrized by acetic acid and sodium bicarbonate, and extracted with methylene 
chloride. The organic layer was washed with water and dried over sodium sulfate. The solvent was then concentrated 
under reduced pressure and the residue was recrystallized by isopropyl ether :n-hexane to provide 340 mg (yield 77%) 
of Compound 1-8. 
35 mp157to158°C. 

n H - NMR (CDCI3 - TMS) 8 ppm: 1.18 (d, J=7.0 Hz, 6H), 3.09 (sept, 1H), 3.59 (s; 3H), 4.76 (s, 2H), 4.76 (br. 1H), 
6.81 (m, 2H), 7.12 (m, 1H) 





Elementary analysis (C 1 4H 16 Cl2N 2 OS) 


45 


Calc. (%) 


C.50.76 


H,4.87 


N.8.46 




Found (%) 


C.50.81 


H.4.92 


N.8.44 



50 

Example 9 

Synthesis of [5-(3,5-dimethylphenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl]methanol (Compound I-9) 

55 Compound I-9 was obtained by the same synthetic process as that for Compound I-8 in Example 8. 
mp131 - 133 °Co 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.23 (d. J=7.0 Hz, 6H), 2.23 (s, 6H), 3.19 (sept. 1H), 3.58 (s, 3H), 4.65 (s, 2H), 
6.75 (br, 1H). 6.59 (s, 2H), 6.77 (s, 1H) 
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Example 10 

Synthesis of ^(S^imethytphenyithioJ^-isoprc^-l -methyl-1 H-imidazole-2-carbaldehyde oxime (Compound 1-10) 

In 2 ml of ethanol was dissolved 50 g (0.1 7 mmol) of 5-(3,5-cfimethytphenytthio)-4-rsc^)ropyt-1 -methyi-1 H-imidazole- 
2-carbaldehyde (Conpound I-6), followed by addition of 36 mg (0.5 mmol) of hydroxylarrrine hydrochloride and 43 mg 
(0.5 mmoO of sodium acetate, and the mixture was stirred for 30 minutes at room temperature. To this reaction mixture, 
water was added, and the mixture was extracted with methylene chloride. 

The organic layer was washed with water, dried over sodium sulfate, and the solvent was concentrated under 
reduced pressure. The residue was washed with ethyl acetate to precipitate the product, and 32 mg (yield 60%) of Com- 
pound 1-10 was obtained by the filtration, 
mp 240-241 °C . 

1 H - NMR (d6-DMSO - TMS) 5 ppm: 1 .14 (d. J=6.8 Hz, 6H), 2.19 (s. 6H), 3.08 (sept 1 H), 3.69 (s. 3H), 6.60 (s, 2H), 
6.81 (s. 1H). 8.11 (s. 1H), 11.67 (s, 1H) 

Example 1 1 

Synthesis of 5-(3,5^imethylphenylthio)-4-is^^ hydrazone (Compound I- 

11) 

In 2 ml of ethanol was dissolved 50 mg (0.17 mmol) of 5-(3,5-dimethylphenylthio)-4-isopropyl-1-methyl-1H-imida- 
zole-2-carbaIdehyde (Compound I-6), followed by addition of 26 mg (0.5 mmol) of hydrazine hydrate, and the mixture 
was stirred at room temperature for 15 minutes. To this reaction mixture, water was added, and the mixture was 
extracted with methylene chloride. The organic layer was washed with water, dried over sodium sulfate, and the solvent 
was concentrated under reduced pressure. The residue was washed with n-hexane to precipitate the product, and 34 
mg (yield 65%) of Compound 1-1 1 was obtained by the filtration. 
mp118-119°C. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.27 (d. J=6.8 Hz, 6H), 2.23 (s. 6H), 3.21 (sept. 1H), 3.77 (s, 3H). 5.67 (br. 2H), 
6.59 (s, 2H), 6.77 (s, 1H). 7.88 (s. 1H) 

Example 12 

Synthesis of [5-(3,5<lichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl] isopropyl ketone (Compound 1-1 2) 

(1) To dry N,N-dimethylformamide solution containing 2.70 g (15 mmol) of 3,5-dichlorophenylthiophenol and 0.36 
g (15 mmol) of sodium hydoxide, 3.06 g (10 mmol) of 5-iodo-2-isobutyryl-4-isopropylimidazole (8) was added under 
stirring at room temperature. The mixture was stirred at room temperature for 30 minutes, and then, was stirred with 
heating at 150 °C for 3 hours. The reaction mixture was concentrated under reduced pressure, and to the residue 
was added water-ethyl acetate, to extract. The organic layer was washed with water, dried over sodium sulfate, and 
the solvent was concentrated under reduced pressure. The residue was purified by silica gel chromatography (ethyl 
acetatern-hexane = 1:9) to provide 1.70 g (yield 48%) of [5-(3,5-dichlorophenylthio)-4-isopropyl-1H-imidazol-2-yl] 
isopropyl ketone (14) as oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25-1.35 (m, 18H), 1.81 (s. 6H), 3.29 (sept 1H), 3.89 (sept. 1H). 6.98 (d, J= 
1.8 Hz, 2H). 7.10 (m. 2H), 7.18 (m. 1H), 7.30 (m. 1H) 

(2) In 10 ml of acetone was dissolved 340 mg (0.66 mmol) of [5-(3.5-dichlorophenylthio)-4-isopropyl-1H-imidazol- 
2-yl] isoprpyl ketone (14) and. at room temperature. 181 mg (13.0 mmol) of potassium carbonate and 191 mg (13.0 
mmol) of methyl iodide were added with stirring. The mixture was allowed to stand overnight. This reaction mixture 
was concentrated under reduced pressure and the residue was extracted with methylene chloride. The organic 
layer was washed with water and dried over sodium sulfate and the solvent was distilled off under reduced pres- 
sure. The residue was purified by silica gel chromatography (ethyl acetate:n-hexane = 1 :9) to provide 123 mg (yield 
50%) of Compound 1-12 as oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.23 (d. J=5.6 Hz. 6H), 1.26 (d, J=5.6 Hz, 6H), 3.36 (sept. 1H). 3.88 (s. 3H). 
4.00 (sept. 1H), 6.80 (d, J=1.8 Hz, 2H), 7.15 (t. J=1;8 Hz. 1H) 
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Reference Example 1 

Synthesis of [5-(3 t 5Kiichlorophenyft^ (Compound I-8) 

(1) Benzyioxyacetaldehyde (2C) was synthesized in accordance with the procedure described in Synthetic Com- 
munications. 18, 359 (1988). 

In 200 ml of acetonitrile was dissolved 53 g (339 mmol) of 2,2<lichJoro-3-methylbutyraIdehyde (1). Thai, at 0 
°C, 45 g of benzyioxyacetaldehyde (2c) and 400 ml of aqueous ammonia (28%) were added. The mixture was 
stirred at room temperature for 1 5 hours. This reaction mixture was concentrated under reduced pressure and the 
residue was extracted with methylene chloride. The extract was washed with saturated brine, dried over sodium 
sulfate, and filtered. 

The filtrate was concentrated under reduced pressure to provide 2-(benzyloxymethyl)-4-isopropyl-1H-imida- 
zole (3c). Yield 77 g (98.5%). 

1 H-NMR(CDCI 3 -TMS)Sppm : 1.24(d,J=6.8Hz,6H), 2.89(m,1H), 4.54(s,2H), 4.61(s,2H), 6.66(s,1H), 7.31(s,5H) 

(2) In 250 ml of methylene chloride was dissolved 70 g (304 mmol) of 2-(benzyioxymethyf)-4-isopropyl-1 H-imida- 
zole (3c). Then, an aqueous solution prepared by dissolving 13 g of sodium hydroxide in 160 ml of water was added 
at 0 °C and the mixture was stirred for 5 minutes. Then, a solution of iodine (49 g, 386 mmol) in methylene chloride 
(350 mi)-methanol (1 50 ml) was added at 0 °C and the mixture was then stirred at room temperature for 20 minutes. 
To this reaction mixture was added an aqueous solution of sodium sulf ite and the mixture was extracted with meth- 
ylene chloride. The extract was washed with saturated brine, dried over dry sodium sulfate, and filtered. The filtrate 
was concentrated under reduced pressure to provide 2-benzyloxymethyl-5-iodo-4-isopropylimidazole (4c). Yield 93 
g (85.5%). 

1 H-NMR(CDCI 3 -TMS) 5ppm : 1 .20(d, J=7.0Hz,6H), 2.98(m,1H), 4.54(s,2H), 4.57(s,2H), 7.31 (s,5H) 

(3) In 100 ml of dimethyl sulfoxide was dissolved 23 g (65 mmol) of 2-benzyloxymethyl-5-iodo-4-isopropyl-1H-imi- 
dazole (4c). At room temperature, 620 mg (78 mmol) of lithium hydride and, then, 14 g (39 mmol) of di-3.5-dichlo- 
rophenyl disulfide were added. The mixture was stirred under heating at 60 °C for 5 hours. This reaction mixture 
was poured in ice-water and extracted twice with ethyl ether. The pooled organic layer was washed twice with water 
and dried over sodium sulfate and the solvent was distilled off under reduced pressure. The residue was dissolved 
in ethanol and 5.85 g (65 mmol) of oxalic acid was added. The salt that separated out was collected by filtration, 
neutralized with aqueous ammonia, and extracted with ethyl acetate. The organic layer was washed twice with 
water and dried over sodium sulfate and the solvent was distilled off under reduced pressure. The residue was 
rinsed with isopropyl alcohol to provide 20 g (yield 86%) of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopro- 
pyl-1H-imidazole (16a). 

1 H-NMR (CDCI 3 - TMS) 8 ppm : 1.22 (d, J=7.2 Hz, 6H), 3.64 (sept, 1H), 4.62 (s. 2H), 4.67 (s, 2H), 6.92 (bs, 
2H), 7.07 (bs. 1H). 7.36 (s, 5H), 9.2 (b. 1H) 

(4) In 50 ml of dry tetrahydrofuran was dissolved 15 g (44 mmol) of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)- 
4-isopropyl-1 H-imidazole (16a). To this solution was added 6.87 g (48.4 mmol) of methyl iodide under ice-cooling, 
further followed by addition of 1 .94 g (48.4 mmol) of sodium hydroxide and 1 00 mg of tetrabutylammonium bromide 
After the ice-water bath was removed, the mixture was stirred for 1 hour. This reaction mixture was concentrated 
under reduced pressure and the residue was neutralized with hydrochloric acid and sodium hydrogen carbonate to 
be weakly basic and extracted twice with ethyl acetate. The pooled organic layer was washed with water and dried 
over sodium sulfate. The solvent was then distilled off under reduced pressure and the residue was fractionated by 
silica gel chromatography (3% ethyl acetate in methylene chloride). From the first fraction, 3.5 g (yield 22%) of the 
objective position isomer (Ma*) was obtained as oil. From the subsequent fraction, 10.4 g (yield 67%) of the objec- 
tive 2^enzy1oxymethyl-5-(3,5«lichlor^ (17a) was obtained as oil. 

(17a 1 ) 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.30 (d, J=7.2 Hz, 6H), 3.19 (sept, 1 H), 3.66 (s, 3H), 4055 (s. 2H), 4.66 
(s, 2H), 6.97 (d, J=1.8 Hz, 2H), 7.05 (t. J=1.8 Hz, 1H), 7.31-7.40 (m, 5H) 

(17a) 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H), 3.51 (s, 3H), 4.55 (s, 2H), 4.70 
(s. 2H), 6.79 (d, J=1.8 Hz, 2H), 7.11 (t. J=1.8 Hz, 1H), 7.31-7.38 (m, 5H) 

(5) in 20 ml of ethanol was dissolved 10.4 g (29.3 mmol) of 2-benzyloxymethyl-5-(3,5<jichlorophenylthio)-4-isopro- 
pyi-1 -methyl- 1H-imidazo!e (17a), followed by addition of 50 ml of concentrated hydrochloric acid. The mixture was 
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refluxed under heating for 3 hours. This reaction mixture was concentrated under reduced pressure and the residue 
was neutralized with an aqueous sodium bicarbonate solution and extracted with ethyl acetate. The organic layer 
was washed with water and dried over sodium sulfate and the solvent was distilled off under reduced pressure. The 
residue was rinsed with isopropyl alcohol to provide 7.1 g (yield 92%) of the objective compound [5-(3,5-dichloroph- 
enyrthio)-4-isopropyM (Compound I -8). mp 157-158 °C . 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.18 (d. J=7.0 Hz, 6H), 3.09 (sept 1H), 3.59 (s, 3H), 4.76 (s, 2H), 4.76 (br, 
1H) P 6.81 (m,2H),7.12(m, 1H) 



Elementary analysis (C^H^CIgNgOS) 


Calc. (%) 
Found (%) 


C.50.76 
C.50.81 


H.4.87 
H.4.92 


N.8.46 
N.8.44 



Reference Example 2 

Synthesis of [5-(3,5-dichlorophenylthio)-4-isopro^^ (Compound I-8) 

(1) 1 -p-methoxybenzylglycerol was synthesized in accordance with the procedure described in Synthetic Commu- 
nications, 18, 359 (1988). The compound, 205.5 g (0.968 mol), was dissolved in 1060 ml of methylene chloride. To 
this solution was added an aqueous solution (1883 ml) of sodium periodate (269 g) dropwise at room temperature 
and the mixture was stirred overnight. This reaction mixture was diluted with 200 ml of water and extracted with 
methylene chloride. The organic layer was dried over magnesium sulfate and concentrated under reduced pres- 
sure to provide 175 g (yield 100%) of p-methoxybenzyloxyacetaldehyde (2d) as oil. 

1 H - NMR (CDCI3 - TMS) 6 ppm: 3.81 (s. 3H), 4.07 (s, 2H), 4.57 (s, 2H), 6.89-6.92 (m, 2H), 7.28-7.31 (m, 2H), 
9.71 (s. 1 H) 

(2) In 970 ml of acetonitrile was dissolved 175 g (0.968 mol) of p-methoxybenzyloxyacetaldehyde (2d), followed by 
addition of 150 g (0.968 mol) of 2,2-dichloro-3-methyibutyraldehyde (1). Then, 1300 ml of 28% aqueous ammonia 
was further added dropwise under ice-cooling. After completion of dropwise addition, the mixture was allowed to 
stand at room temperature for 4 days. This reaction mixture was concentrated under reduced pressure and 
extracted with methylene chloride. The organic layer was washed with saturated brine and dried over MgS0 4 and 
the solvent was distilled off under reduced pressure. The crude product was dissolved in ethyl acetate. To this solu- 
tion was added a solution of oxalic acid (89.8 g, 0.968 mol) in ethyl acetate (70 ml) and the resulting oxalate was 
collected by filtration and rinsed with ethyl acetate. This oxalate was neutralized with 2N-sodium hydroxide and 
extracted with ethyl acetate. The organic layer was washed with water and dried over magnisium sulfate. The sol- 
vent was then distilled off under reduced pressure to provide 165 g (yield 69%) of 4-isopropyl-2-(p-methoxybenzy- 
loxymethyl)-1H-imidazole (3d) as oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 3.81 (s. 3H), 4.07 (s, 2H), 4.57 (s, 2H), 6.89-6.92 (m, 2H), 7.28-7.31 (m, 2H), 
9.71 (s, 1H) 

(3) In methylene chloride (60 ml)-methanol (660 ml) was dissolved 165 g (0.67 mol) of 4-isopropyl-2-(p-methoxy- 
benzyloxymethyO-1 H-imidazole (3d), followed by addition of 170 g of solid iodine. Then, an aqueous solution pre- 
pared by dissolving 27.3 g (0.67 mol) of sodium hydroxide in 85 ml of water was added dropwise under ice-cooling. 
After completion of dropwise addition, the reaction mixture was stirred at room temperature for 1 .5 hours. This reac- 
tion mixture was extracted with methylene chloride and the organic layer was washed with an aqueous solution of 
sodium sulfite and dried over anhydrous magnisium sulfate. The solvent was then distilled off under reduced pres- 
sure and the residue was rinsed with isopropyl ether and collected by filtration to provide 209.5 g (yield 81%) of 5- 
iodo-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (4d). mp 78-79°C . 



1 H-NMR (CDCI3-TMS) 8 ppm : 1.20 (d.J=7.0Hz,6H), 2.99 (sept, 1H), 3.81 (s, 3H), 4.49 (s, 2H), 4.56 (s, 2H), 
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6.88 (d, J=8.6Hz, 2H), 7.25 (d, J=8.6 Hz, 2H), 9.18(bs. 1H) 

(4) In 140 ml of dimethyl sulfoxide was suspended 30 g (84 mmol) of di-3,5-dich!orophenyi disulfide as well as 1 .34 
g (168 mmol) of lithium hydride powder and 59.1 g (153 mmol) of solid 5-iodo-4nsopropyl-2-(p-methoxybenzy- 
Ioxymethy0-1 H-imidazole (4d) was added in snail portions at 50 °C under nitrogen gas. After completion of addi- 
tion, the mixture was stirred under heating at 60 °C for 45 minutes. This reaction mixture was poured in ice-water 
and extracted twice with ethyl ether. The pooled organic layer was washed twice with water and dried over magni- 
sium sulfate and the solvent was distilled off under reduced pressure. The residue was dissolved in ethyl acetate 
and a solution of oxalic acid (13.8 g, 65 mmol) in ethyl acetate (140 ml) was added. The satt.that separated out was 
collected by filtration and rinsed with about 100 ml of ethyl acetate. This salt was neutralized with 2N-NaOH and 
extracted with diethyl ether. The organic layer was washed twice with water and dried over magnisium sulfate and 
the solvent was distilled off under reduced pressure to provide 51 g (yield 76%) of 5-(3,5-dichlorophenytthio)-4-iso- 
propyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (16b). mp 96-97°C . 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .21 (d, J=7.2 Hz, 6H), 3.1 8 (sept, 1 H), 3.81 (s, 3H), 4.54 (s, 2H), 4.64 (s, 2H), 
6.88-6.92 (m,4H), 7.07 (m, 1H), 7.26-7.30 (m, 2H) 



Elementary analysis (C21 H22CI2N2O2S) 



Calc. (%) 


C57.67 


K5.07 


01,16.21 


N,6.40 


S.7.33 


Found (%) 


C.57.62 


H.5.09 


Cl.16.32 


N.6.43 


S.7.27 



(5) In 25 ml of dry N, N-dimethyKormamide was dissolved 1 1 .0 g (25. 1 mmol) of 5-(3,5-dichlorophenylthio)-4-isopro- 
pyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (16b), followed by addition of 5.2 g (38 mmol) of potassium car- 
bonate powder. Then, 3.90 g (27.7 mmol) of methyl iodide was further added and the mixture was stirred at room 
temperature for 8 hours. This reaction mixture was concentrated under reduced pressure and the residue was 
diluted with water and extracted with diethyl ether. The organic layer was washed with water and dried over magni- 
sium sulfate. The solvent was distilled off under reduced pressure and the residue was fractionated by silica gel 
chromatography (ethyl acetate:methylene chloride = 1:9). From the first fraction, 1.7 g (yield 15%) of the objective 
position isomer (17b') was obtained as oil. From the subsequent fraction, 9.1 4 g (yield 80%) of the objective 5-(3,5- 
dichlorophenyhhio)-1-methyl-4-isopro (17b) was obtained. 

mp 79-80°C . 

{WV) 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.30 (d. J=7.2 Hz, 6H), 3.18 (sept. 1H), 3.64 (s. 3H), 3.80 (s, 3H), 4.48 
(S, 2H), 4.64 (s, 2H). 6.84-7.27 (m, 7H) 

(17b) 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d. J=7.0 Hz, 6H), 3.12 (sept, 1H), 3.51 (s, 3H), 3.80 (s, 3H), 4.48 
(S, 2H), 4.66 (s, 2H), 6.79-7.27 (m, 7H) 

(6) In 45 ml of ethanol was dissolved 9.10 g (20.1 mmol) of 5-(3,5-dichlorophenylthio)-1-methyl-4-isopropyl-2-(p- 
methoxybenzyloxymethyl)-1 H-imidazole (17b), followed by addition of 90 ml of 6N-hydrochloric acid, and the mix- 
ture was ref luxed for 1 hour. This reaction mixture was concentrated under reduced pressure to remove ethanol 
and the residue forming a couple of layers was extracted twice with n-hexane to remove p-methoxybenzyl chloride. 
The aqueous layer was extracted with methylene chloride and the extract was neutralized with an aqueous sodium 
bicarbonate solution and dried over magnisium sulfate. The solvent was then distilled off under reduced pressure 
and the residue was rinsed with isopropyl ether to provide 6.3 g (yield 95%) of [5-(3,5-dichlorophenylthio)-4-isopro- 
pyl-1-methyl-1H-imidazol-2-yl]methanol (12 = Compound I-8). mp 157-158 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.18 (d. J=7.0 Hz, 6H), 3.09 (sept, 1H), 3.59 (s, 3H), 4.76 (s, 2H), 4.76 (br, 
1H), 6.81 (m, 2H),7.12(m, 1H) 
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Elementary analysis (C 14 H 16 a 2 N20S) 


Calc. (%) 
Found (%) 


C50.76 
C50.81 


H.4.87 
K4.92 


N.8.46 
N,8.44 



Example 13 

Synthesis d [5-(3-chlorophenylthio)-4-isopropyl-1 -methyl- 1H-imidazol-2-yl]methanol (Compound 1-13) 

(1) By the same procedures as in Reference Example 2 (1) through (4), 5-(3-chlorophenylthio)-4-isopropyl-2-(p- 
methoxybenzyIoxymethyi)-1H-imidazole (16c) was obtained. 
Oxalate: mp 124-125 °C. 

1 H - NMR (CDCl 3 - TMS) 8 ppm: 1.21 (d, J=7.0 Hz, 6H), 3.20 (sept, 1H), 4.53 (s, 2H), 4.63 (s, 2H). 6.89 (d, 
J=8.6 Hz, 2H), 7.27 (d, J=8.6 Hz, 2H), 6.90-7.20 (m, 4H) 



Elementary analysis (C^H^CI^O^ • (COOH) 2 • 0.5 • H 2 0) 



Calc. (%) 


C.55.86 


H,5.46 


Q,6.87 


N.5.43 


S,6.21 


Found (%) 


C.55.56 


H.5.08 


CI, 7.27 


N.5.62 


S.6.40 



(2) By the same procedures as in Reference Example 2 (5), from 5-(3-chlorophenylthio)-4-isopropyl-2-(p-methoxy- 
benzyloxymethyl)-1 H-imidazole (16c), 2-(p-methoxybenzyloxymethyl)-5-(3-chlorophenylthio)-1 -methyl-4-isopropyl- 
1 H-imidazole (17c) and its positional isomer (1 7c") were obtained in yields of 46% and 8%, respectively. 

(17^ 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.29 (d, J=7.0 Hz, 6H), 3.21 (sept,1H).3.63 (s, 3H), 3.80 (s, 3H), 4.48 
(s, 2H), 4.62 (s, 2H), 6.87 (d, J=8.6Hz, 2H), 7.25 (d, J=8.6 Hz, 2H), 6.90 ~ 7.20 (m, 4H) 
(17c) 1 H - NMR (CDCI3 - TMS) 6 ppm: 1.26 (d, J=7.2 Hz, 6H), 3.15 (sept, 1H), 3.50 (s.3H), 3.80 (s, 3H), 4.48 
(s, 3H), 4.65 (s, 3H), 6.86 (d. J=8.8Hz, 2H), 7.25 (d, J=8.8 Hz, 2H), 6.75-7.20 (m, 4H) 

(3) By the same procedures as in Reference Example 2 (6), from 2-(p-methoxybenzyloxymethyl)-5-(3-chlorophe- 
nylthio)-1 -methyi-4-isopropyl-1 H-imidazole (1 7c), [5-(3-chlorophenylthio) -4-isopropyl-1 -methyl- 1 H-imidazol-2- 
yl] methanol (Compound 1-13) was obtained. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.18 (d, J=7.2 Hz, 6H), 3.12 (sept, 1H), 3.58 (s, 3H), 4.75 (s. 2H), 6.70-7.25 
(m, 4H) 



Elementary analysis (C 14 H 17 CIN 2 OS) 



Calc. (%) 


C56.65 


H.5.77 


CI, 11. 94 


N,9.43 


S,10.80 


Found (%) 


C56.81 


H.5.78 


CI, 11. 88 


N.9.16 


S, 10.47 
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Example 14 

Synthesis of [4-isopropyl-i™ethyl-5-(3-nitr^ (Compound 1-14) 

(1) By the same procedures as in Reference Example 2 (16b), 4-jsopropyl-2-(p-methoxybenzyloxymethyl)-S-{3- 
nitrophenylthio)-1 H-imidazole (16d) was obtained. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .22 (d, J=7.2 Hz, 6H), 3.21 (sept, 1 H). 3.81 (s. 3H), 4.55 (s, 2H), 4.64 (s, 2H), 
6.90 (dJ=8.6 Hz, 2H), 7.29 (d, J=8.6 Hz, 2H), 7.30-8.00 (m, 4H) 

(2) By the same procedures as in Reference Example 2 (17c). 4-isopropyt-2-{p-methQxybenzyloxymethyl)-1 - 
methyl-5-(3-nrtrophenytthio)-1 H-imidazole (17d) was obtained. Yields of 4-isopropyl-2-(p-methaxybenzyfoxyme- 
thyl)-1 -methyl -5-(3 -nitrophenylthio)- 1 H-imidazole (17d) and its positional isomer (17d*) are 58% and 7%, respec- 
tively. 

(17d) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.31 (d. J=7.0 Hz, 6H). 3.21 (sept, 1H), 3.67 (s. 3H), 3.80 (s. 3H), 
4.49 (s, 2H), 4.63 (s, 2H), 6.88 (d, J=8.6Hz, 2H), 7.26 (d, J=8.6 Hz, 2H), 7.30-8.00 (m, 4H) 
(17d)mp89~90°C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .26 (d, J=7.0 Hz, 6H), 2.14 (sept 1 H), 3.80 (s, 3H), 4.50 (s, 2H), 4.67 (s, 2H), 
6.87 (d. J=8.6Hz, 2H), 7.25 (d, J=8.6 Hz, 2H), 7.41 (t J=7.8 Hz, 1H), 7.83 (t, J=2.0 Hz. 1H),7.98 (m, 1H) 



Elementary analysis (C22H25N3O4S) 



Calc. (%) 


C.61.81 


H.5.89 


N,9.83 


S.7.50 


Found (%) 


C.61.78 


H.5.86 


N,9.80 


S,7.48 



(3) By the same procedures as in Reference Example 2, Compound I-8, from 4-isopropyl-2-(p-methoxybenzy- 
loxymethyl)-1-methyl-5-(3-nitrophenylthio)-1 H-imidazole (17d), Compound 1-14 was obtained. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.19 (d. J=6.8 Hz, 6H), 3.12 (sept, 1H), 3.61 (s, 3H). 4.77 (s, 2H), 7.21 (dd. 
J=8.0, 2.0 Hz, 1H), 7.99 (dd, J=8.0, 2.0 Hz, 1H), 7.42 (t, J=8.0 Hz, 1H), 7.85 (t J=2.0 Hz, 1H) 

Example 15 

Synthesis of [1-n-butyl-5-(3,5KJichlorophenylthio)^ (Compound 1-15) 

By the same procedure as in Reference Example 2 for 5-(3,5-dichlorophenylthio)-1-methyl-4-isopropyl-2-(p-meth- 
oxybenzyloxymethyl)-1 H-imidazole (1 7b), 2-(benzyloxymethy0-1-n-butyl-5-(3^ H-imi- 
dazole (17e) was obtained. Yields of 2-(benz^axymethyl)-1-n-butyl-5-@^ 
imidazole (17e) and its positional isomer (17e") were 91% and 6%, respectively. 

(17e*) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 0.93 (t, J=7.2 Hz, 3H), 1.33 (d, J=7.2 Hz, 6H), 1.58-1.75 (m, 4H), 
3.01 (sept. 1H), 3.90-3.98 (m, 2H), 4.54 (s, 2H). 4.65 (s, 2H), 6.92 (s, 2H), 7.04 (s,1H), 7.24-7.36 (m,5H) 
(17e) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 0.80 (t, J=7.0 Hz, 3H), 1.25 (d, J=7.0 Hz. 6H), 1.1-1.3 (m, 2H), 1.42 - 
1.60 (m. 2H), 3.09 (sept, 1H), 3.84-3.92 (m, 2H), 4.55 (s, 2H), 4.67 (s, 2H). 6.79 (d, J= 2 Hz, 2H), 7.10 (t, J=2 Hz, 
1H), 7.30-7.39 (m,5H) 

By the same procedure as in Reference Example 2 for Compound I-8, Compound 1-15 was obtained from 2-(ben- 
zyloxymethyl)-1-n-butyl-5-(3,5-dichlorophenylthio)-4- (17e). mp 104-106 °C 

1 H - NMR (CDCI3 - TMS) 8ppm: 0.86 (t, J=7.4 Hz, 3H), 1.17 (d, J=6.8 Hz, 6H), 1.20-1.40 (m, 2H). 1.50 - 1.65 (m, 
2H), 3.06 (sept 1H), 3.92-4.00 (m, 2H), 4.75 (s, 2H), 5.70 (s, 2H), 6.80 (d, J= 1.8 Hz, 2H), 7.11(t J=1.8 Hz. 1H) 
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Example 16 

Synthesis of [1-benzyl-5-(3.5-dichlorophenytthio)-4-^ (Compound 1-1 6) 

(1) In 10 ml of dry tetrahydrofuran was dissolved 423 mg (1.00 mmol) of 5-(3 t 5-dichloro^ienylthio)-4nsopropyt-2- 
(p-methoxybenzyloxymethyf)-1 H-imidazole (16b), followed by addition of 205 mg (1.20 mmol) of benzyl bromide. 
48 mg (1 .2 mmd) of sodium hydroxide and 5 mg (0.01 5 mg) of tetrabutylammonium bromide at room temperature 
with stirring, and the mixture was stirred at the same temperature for 3 hours. This reaction mixture was concen- 
trated under reduced pressure and the residue was diluted with water and extracted with methylene chloride. The 
organic layer was washed with water and dried over sodium sulfate. The solvent was distilled off under reduced 
pressure and the residual oil was fractionated by silica gel chromatography (ethyl acetate: methylene chloride = 
1 $). From the first fraction, 33 mg (yield 6.5%) of the objective position isomer (1 7F) was obtained. From the sub- 
sequent fraction, 450 mg (yield 88%) of 145enzyl-5-(3,5<Ji(^lorophenyithio)^-isopropyl-2-(p-methoxybenzy- 
loxymethyQ-1 H-imidazole (17f) was obtained. 

(17f) oil 1 H - NMR (CDCI3 - mS) 5 ppm: 1.28 (d, J=6.6 Hz, 6H), 2.95 (sept, 1H), 3.79 (s. 3H), 4.50 (s, 2H), 
4.55 (s, 2H),5.28 (s, 2H). 6.83 (d, J= 6 Hz, 2H), 6.94-6.95 (m, 3H), 7.06 (m, 3H), 7.17 (d, J= 5.8 Hz, 2H), 7.26- 
7.40 (m, 4H) 

(171) oil 1 H - NMR (CDCI3 - TMS)5ppm: 1.26 (d, J=6.6 Hz, 6H), 3.13 (sept, 1H), 3.80 (s, 3H), 4.47 (s, 2H), 4.61 
(s, 2H), 5.18 (s, 2H), 6.63 (d, J=1.6 Hz, 2H), 6.83 (d, J=2 Hz, 2H), 6.90-6.93 (m, 2H), 6.99 (s, 1H), 7.11-7.21 
(m, 4H), 7.26 (s, 4H) 



To 25 ml of methanol was dissolved 1.41 g (2.67 mmol) of 1-benzyl-5-(3,5-dichlorophenyithio)-4-isopropyl-2- 
(p-methoxybenzyloxymethyl)-IH-imidazoIe (17f), followed by addition of 12.5 ml of 6N-hydrochloric acid at room 
temperature with stirring, and the mixture was stirred under heating at 60°C for 3 hour. This reaction mixture was 
concentrated under reduced pressure, the residual solution was neutralized with a saturated aqueous solution of 
sodium bicarbonate to be weakly basic, and was extracted with methylene chloride. The extract was rinced with 
water, and then, was dried over magnesium sulfate, and the solvent was concentrated under reduced pressure. 
The residue was crystalized from n-hexane and collected by filtration to give 1 .0 g (yield 92%) of [1-benzyl-5-(3,5- 
dichlorophenylthio)-4HSopropyl-1H-imidazol-2-yQmethanol (Compound 1-16). mp 121-124°C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.28 (d, J=6.9 Hz, 6H), 3.15 (sept, 1H), 4.79 (s, 2H), 5.25 (s, 2H), 6.64 (d, 
J=1.2 Hz, 2H), 6.9-7.0 (m, 3H), 7.18-7.26 (m, 4H) 

Example 17 

Synthesis of [1-allyl-5-(3-chlorophenylthio)-4-isopropyl-1H-imidazol-2-yl]methanol (Compound 1-17) 

(1) In 10 ml of dry tetrahydrofuran was dissolved 744 mg (2.00 mmol) of 2-(benzyloxymethyl)-5-(3-chlorophe- 
nylthio)-4-isopropyl-1 H-imidazole (16e), followed by addition of 410 mg (2.40 mmol) of allyl bromide, 96 mg (2.40 
mmol) of sodium hydroxide and 5 mg (0.015 mg) of tetrabutylammoniumbromide at room temperature with stirring, 
and the mixture was stirred at room temperature for 3 hours. This reaction mixture was concentrated under reduced 
pressure, the residue was extracted with methylene chloride, the organic layer was washed with water and dried 
over sodium sulfate. The solvent was concentrated under reduced pressure and the residual oil was fractionated 
by silica gel chromatography (ethyl acetate: methylene chloride = 1 :9). From the first fraction, 50 mg (yield 6.7%) of 
the objective position isomer (17g*) was obtained, and then, 480 mg (yield 58%) of 1-allyl-2-benzyloxymethyl-5-(3- 
chlorophenylthio)-4-isopropyl-1 H-imidazole (1 7g) was obtained. 

(Mg 1 ) oil n H - NMR (CDCI 3 - TMS) 5 ppm: 1.30 (d, J=7.2 Hz, 6H), 3.00 (sept, 1H), 4.53 (s, 2H), 4.66 (s, 2H), 
4.67 (d, J=6.3 Hz, 2H). 4.83 (d. J= 17.4 Hz, 1H), 5.21 (d. J-11.1 Hz, 1H). 5.85-5.95 (m, 1H), 6.97-7.04 (m, 3H), 
7.09-7.14 (m, 1H), 7.25-7.40 (m. 5H) 

(17g) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.26 (d, J=6.9 Hz, 6H), 3.13 (sept, 1H), 4.54 (s, 2H), 4.55-4.65 (m, 
2H), 4.79 (s, 2H), 4.82 (d, J= 18.3 Hz, 1H), 5.01 (d. J=1 1.4 Hz, 1H), 5.60-5.75 (m, 1H), 6.81 (d, J=10.5 Hz, 2H), 
6.93 (s, 1H), 7.05-7.50 (m, 2H), 7.30-7.40 (m, 5H) 

(2) In 5 ml of methylene chloride was dissolved 470 mg (1 .13 mmol) of 1-allyl-2-benzyloxymethyl-5-(3-chlorophe- 
nytthio)-4-isopropyl-1H-imidaz6le (17g), with cooling to -40 °C , 0.7 ml (1.36 mmol) of methylene chloride solution 
of boron trichloride (1 .94 molar) was added with stirring, and the mixture was stirred for 30 minutes. To this reaction 
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mixture, a saturated aqueous solution of sodium bicarbonate was added for neutralization, methylene chloride layer 
was washed with water and dried over sodium sulfate. The solvent was concentrated under reduced pressure and 
the residue was fractionated by silica gel chromatography (ethyl acetate: methylene chloride = 1 :4). From the first 
fraction, 50 mg (yield 13%) of 1^lyl-2^loromethyl-5-(3-<*loropte (28a) was 

obtained as oil, and then, 155mg (yield 43%) of Compound 1-17 was obtained, 
mp 84-86°C . 

(28a) 1 H- NMR (CDCI3 - TMS) 6 ppm: 1.26 (d, J=6.9 Hz, 6H), 3.16 (sept, 1H), 4.66-4.68 (m, 2H), 4.69 (s 2H) 
4.98 (d, J= 18 Hz, 1H), 5.12 (d, J=12.6 Hz, 1H), 5.65-5.80 (m t 1H), 6.8 (d, J=10.5 Hz, 1H), 6.95 (s, 1H), 7.1- 
7.2 (m, 2H) 

Compound 1-17 1 H - NMR (CDC»3 - TMS) 8 ppm: 1.23 (d, J=6.8 Hz, 6H), 3.16 (sept 1H), 4.61-4.66 (m, 2H), 
4.74 (s, 2H), 4.92 (d. J= 18 Hz, 1H), 5.10 (d, J=12 Hz, 1H), 5.6-5.8 (m, 1H), 6.80-6.84 (m, 1H), 6.95 (t, J=2.7 
Hz, 1H), 7.1-7.2 (m, 2H) 

Example 18 

Synthesis of [5-(3.5-dichlorophenytthio)-1^ (Compound 1-18) 

(1) 5-(3,5-dichlorophenylthio)-1 -dodecyl-4-isopropyl-2-(p-me^ H-imidazole (1 7h) was 
obtained by the same synthetic process as that for (17f) in Example 16 (yield 43 %). 

(17h) oil 1 H - NMR (CDCI3 - TMS) 6 ppm: 0.87 (t, J=6.0 Hz, 3H), 1.26 (d, J=6.9 Hz, 6H), 1.1-1.4 (m, 18H) 1 5 
(br, 2H), 3.07 (sept, 1 H), 3.81 (s, 3H), 3.85-3.90 (m, 2H), 4.48 (s, 2H), 4.64 (s. 2H), 6.80 (s. 2H), 6.87 (d, J=8.4 
Hz, 2H), 7.11 (s. 1H), 7.27 (s, 2H) 

(2) Compound 1-18 was obtained from 5-(3,5-dichlorophenyimio)-1-dcxlecyl-4HSOpropyl-2-(p-methoxybenzy- 
loxymethyl)-1 H-imidazole (17h) by the same synthetic process as that for Compound 1-16 in Example 16 (yield 
68%). 

*H - NMR (CDCI3 - TMS) 8 ppm: 0.89 (t. J=7.5 Hz, 3H), 1.21 (d. J=7 Hz. 6H). 1.2-1.3 (m. 18H), 1.6 (br. 2H) 
3.10 (sept. 1H). 3.92 (t. J=10 Hz. 2H). 4.76 (s. 2H). 6.82 (d. J-1.6 Hz, 2H). 7.12 (t J=1.6 Hz. 1H) 

t 

Example 19 

Synthesis of [1-allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1H-imidazol-2-yl]methanol (Compound 1-19) 

(1) 1-Allyl-5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methQxybenzyloxy^ (17i) was obtained 
by the same synthetic process as that for (17f) in Example 16. Yields of (17i) and its position isomer(17i') were83% 
and 8%, respectively. 

(17i') oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.29 (d, J=7.5 Hz, 6H), 3.05 (sept, 1H), 3.80 (s, 3H), 4.46 (s, 2H) 
4.58 (s, 2H), 4.62-4.7 (m, 2H), 4.82 (d, J= 15 Hz, 1H), 5.22 (d, J=11 Hz,1H), 5.82-5.98 (m, 1H), 6.87 (d, J=6 
Hz, 2H) 

(1 7i) oil 1 H - NMR (CDCI3 - TMS) 6 ppm: 1 .26 (d, J=7.2 Hz, 6H), 3. 1 0 (sept. 1 H), 3.81 (s, 3H), 4.47 (s, 2H), 4 62 
(s, 2H),4.57-4.62 (m, 2H), 4.82 (d, J= 18 Hz, 1H), 5.03 (d, J=10 Hz,1H), 5.58-5.80 (m, 1H),6.87 (d, J=2 Hz, 2H), 
6.8-6.9 (m, 2H), 7.1 (t, J=3.4 Hz, 1H), 7.23 (s. 2H) 

(2) t 1 -Allyl-4-(3,5Kiichloropheny (Compound 1-19) was obtained from 
1-allyl-5-(3,5-dichlorophen^ (17i) by the same synthetic 
process as that for Compound 1-16 in Example 16 (yield 71%). 

mp 100-102°C . 



Elementary analysis (C 16 H 18 N 2 CI 2 OS) 



Calc. (%) 


C.53.79 


H.5.08 


N.7.75 


CI, 19.85 


S.8.90 


Found (%) 


C.53.68 


K5.16 


N.7.75 


a, 19.57 


S.8.99 
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Example 20 

Synthesis of [^^^-^(S-cWorophaiylthioH-'S^ropy^- 1 H-imidazol-2-yf]methanol (Compound I-20) 

(1) 1 -Benzyi-5-{3KMorophenyfthio)^isop H-imidazole (17j) was obtained by the same 
synthetic process as that for (17g) in Example 17. Yields of (17j) and its position isomer (ITj*) were 88% and 3%. 
respectively. 

(17n oil 1 H - NMR (CDCI3 - TMS) 6 ppm: 1.17 (d, J=7 Hz, 6H), 2.97 (sept 1H). 4.53 (s. 2H), 4.60 (s, 2H). 5.30 
(s, 2H), 6.9-7.2 (m, 8H), 7.2-7.4 (m, 5H) 

(17j) oil 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.28 (d. J=7 Hz, 6H), 3.16 (sept 1H), 4.51 (s. 2H), 4.58 (s, 2H), 5.19 
(s. 2H), 6.72-6.80 (m, 2H), 6.88-6.93 (m,2H), 7.02-7.05 (m. 2H), 7.14 ~ 7.26 (m, 2H), 7.23 ~ 7.32 (m,5H) 

(2) 2-{1-Benzyl-5-(3-chlorophenylthio)-4^sopropyl-1H-imidazol-2-yf]methanol (Compound I-20) was obtained from 
1 4)enzyl-5-(3-chlorophenylthio)-4-isopr<pyl-2-benzyloxymethyl-1 H-imidazole (17j) by the same synthetic process 
as that for Compound 1-17 in Example 17 (yield 35%). mp 120-122 °C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d, J=6.6 Hz, 6H), 3.16 (sept, 1H), 4.70 (s, 2H), 5.22 (s, 2H), 6.75-6.82 
(m, 2H), 6.90-7.06 (m, 4H), 71-7.3 (m, 3H) 



Elementary analysis (C 2 oH 2 i N 2 CIOS) 



Calc. (%) 


C.64.42 


H.5.68 


N.7.51 


Cl.9.51 


S.8.60 


Found (%) 


C63.99 


H5.69 


N.7.41 


Cl.9.39 


S.8.37 



Example 21 

Synthesis of [1 -benzyl-4-isopropyl-5-(3-nitrophenytthio)-1 H-imidazol-2-yl]methanol (Compound 1-21) 

(1) 1-Benzyl-5-(3-nitrophenylthio)-4-isopropyl-2-benzylQxymethyl-1 H-imidazole (17k) was obtained by the same 
synthetic process as that for (17g) in Example 17. Yields of (17k) and its position isomer (17k*) were 92% and 2%, 
respectively. 

(17k*) oi^H - NMR (CDCI 3 - TMS) 5 ppm: 1.17 (d, J=7.2 Hz, 6H), 2.96 (sept, 1H), 4.53 (s, 2H), 4.59 (s, 2H), 
5.30 (s, 2H), 6.98 (d, J=6.9 Hz,2H), 7.23-7.41 (m, 8H), 7.49 (d, J=9.3 Hz, 1H), 7.80 (t, J=1.8 Hz, 1H), 7.92 (d, 
J=10Hz, 1H) 

(17k) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.30 (d. J=6.9 Hz, 6H), 3.15 (sept, 1H), 4.57 (s, 2H), 4.67 (s, 2H), 
5.22 (s, 2H), 6.90-6.93 (m, 2H), 7.04-7.13 (m, 4H), 7.22-7.33 (m, 5H), 7.56 (t, J=2.1 Hz, 1H), 7.82-7.86 (m, 1H) 

(2) [1-Benzyl-4-isopropyl-5-(3-nitrophenylth!o)-1H-imidazol-2-yl]methanol (Compound 1-21) was obtained from 1- 
benzyl-5-(3-nitrophenylthio)-4-isopropyl-2-benzyloxymethyl-1 H-imidazole (17k) by the same synthetic process as 
that for Compound 1-17 in Example 17 (yield 37%). mp 152-155°C . 

As a by-product, 1-benzyl-2-chloromethyl-5-(3-nitrophenylthio)-4-isopropy1-1 H-imidazole (28b) was obtained 
(yield 9%). 

(28b) oil 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.29 (d. J=6.6 Hz, 6H). 3.15 (sept, 1H), 4.63 (s, 2H), 5.29 (s, 2H), 
6.89-6.92 (m, 2H), 7.05-7.14 (m, 5H), 7.63-7.90 (m, 2H) 

Compound 1-21 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .27 (d. J=6.9 Hz, 6H), 3.1 7 (sept, 1 H), 4.78 (s, 2H), 5.26 (s, 
2H), 6.93-6.97 (m, 2H), 7.08-7.13 (m, 2H), 7.22-7.26 (m, 3H), 7.57 (t. J=1.8 Hz, 1H), 7.84 (dd. J=11 Hz, 3 
Hz,1H) 
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Elementary analysis (C20H21N3O3S) 



Calc. (%) 


C.62.64 


H.5.52 


N, 10.96 


S.8.36 


Found (%) 




H,5.66: 


N.10.58 


S.8.05 



Example 22 



Synthesis of {1 -allyi-4-isopropyl-5-(3-nitrophenytthio)-1 H-irnidazol-2-yl]methano! (Compound I-22) 



(1) 1-Ailyl-5-(3-nitrophenytthio)-4-i^^ (171) was obtained by the same syn- 

thetic process as that for (17g) in Example 17. Yields of (170 and its position isomer (MY) were 82% and 9%, 
respectively. 



(170 oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.31 (d, J=7.2 Hz, 6H), 3.00 (sept, 1H), 4.55 (s, 2H), 4.63 (s, 2H), 
4.69-4.73 (m,2H), 4.86 (dt, J=1 5 Hz, 2 Hz, 1 H), 5.24 (dt. J=1 1 Hz, 2 Hz, 1H), 5.80-6.00 (m, 1 H), 7.26-7.48 (m, 
7H), 7.83 (t, J=2 Hz, 1 H), 7.92 (dt J= 9 Hz, 1 .4 Hz, 1 H) 

(171) oil 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.27 (d, J=7.2 Hz, 6H), 3.11 (sept 1H), 4.56 (s, 2H), 4.56-4.66 (m, 
2H), 4.66 (s, 2H), 5.55-5.75 (m, 1H), 7.19-7.43 (m, 7H), 7.83 (t, J= 2Hz, 1H), 7.96 (dt J=&2 Hz, 1.2 Hz, 1H) 

(2) Compound I-22 was obtained from (171) by the same synthetic process as that for Compound 1-17 in Example 
17 (yield 37%). mp 1 17-120°C . 



As a by-product, 1-allyl-2-chloromethyl-5-(3-nitrophenylthio)-4-isopropyl-1H-imidazole (28c) was obtained (yield 
11%). 

(28c) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.27 (d, J=8.4 Hz, 6H), 3.14 (sept 1H), 4.64 (s, 2H), 4.70 (s, 2H), 4.9-5.0 
(m, 2H), 5.6-5.8 (m, 1H), 7.2-7.5 (m, 2H), 7.8-8.0 (m, 2H) 

Compound I-22 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.24 (d. J=7.2 Hz, 6H), 3.14 (sept, 1H), 4.64-4.69 (m, 2H), 4.71 
(s. 2H), 4.9 (d, J=19.8 Hz, 1H), 5.08 (d, J=12 Hz, 1H), 5.65-5.63 (m, 1H), 7.23-7.26 (m. 1H), 7.42 (t, J=8.1 Hz, 1 H), 
7.87 (s, 1 H), 7.99 (d, J=9 Hz, 1 H) 



Elementary analysis (C 16 H 19 N 3 03S) 



Calc. (%) 


C.57.64 


H.5.74 


N.12.60 


S.9.62 


Found (%) 


C57.45 


H.5.84 


N, 12.70 


S.9.33 



Example 23 

Synthesis of [1-ethyl-4-isopropyl-5-(3-nitrophenylthio)-1H-imidazol-2-yl]methanol (Compound I-23) 

(1) By the same synthetic process as that for (17g) in Example 17, 1-ethyl-5-(3-nitrophenylthio)-4-isopropyl-2-ben- 
zyloxymethyi-1 H-imidazole (17m) was obtained. Yields of (17m) and its position isomer (1 7m*) were 89% and 12%, 
respectively. 

(17m 1 ) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.36 (d, J=7.2 Hz, 6H). 1.36 (t. 6.9 Hz, 3H), 3.07 (sept. 1H), 4.09 (q, 
J=6.9 Hz, 2H), 4.57 (s, 2H), 4.67 (s, 2H), 7.26-7.45 (m, 7H), 7.86 (t, J=2.1 Hz, 1H), 7.91 (dt, J= 9 Hz, 1.2 Hz, 
1H) 

(17m) oil 1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.18 (d. J=7.5 Hz, 6H), 1 .26 (t, 7.5 Hz, 3H). 3.12 (sept 1H), 3.99 (q, 
J=7.5 Hz, 2H), 4.58 (s, 2H), 4.69 (s, 2H), 7.20 (dd J=8.1 Hz, 0.9 Hz, 1 H), 7.30-7.42 (m, 6H), 7.84 (d, J=2.1 Hz), 
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7.96 (dd. J=8.1 Hz, 0.9 Hz, 1H) 



(2) Compound I-23 was obtained from 1 ^hyl-5K3^itrophenytthio)^ H-irrridazole 
(17m) by the same synthetic process as that for Compound 1-17 in Example 17 (yield 52%). mp 121-123°C . 

As a by-product, 1-ethyl-2-chloromethyl-5-(3-nitropher^ (28d) was obtained 

(yield 13%). 

(28d) oil *H - NMR (CDCI 3 - TMS) 6 ppm: 1 .26 (d, J=6.9 Hz, 6H), 1.28 (t J=7 Hz, 3H). 3.12 (sept, 1H), 4.03 (q, 
J=7 Hz, 2H), 4.60 (s, 2H), 4.72 (s, 2H) f 7.18-7.45 (m, 2H), 7.84-7.95 (m, 2H) 

Compound I-23 1 H-NMR (CDa 3 -TMS) 8 ppm: 1.25 (d, J=6.9 Hz, 6H), 1.24 (t J=7.2 Hz, 3H), 3.11 (sept. 1H), 
4.06 (q, J=7.2 Hz, 2H), 4.77 (s, 2H), 7.22 (d, J=11 Hz, 1H), 7.40 (t J=7 Hz, 1H), 7.87 (t J=2 Hz, 1H), 7.97 (dd, 
J=11 Hz, 1 Hz, 1H) 



Elementary analysis (C 15 H 19 N303S • 0.2 • H2O) 



Calc. (%) 


C.55.44 


H.6.02 


N.12.93 


S.9.86 


Found (%) 


C.55.36 


H.5.90 


N.12.91 


S.9.70 



Example 24 

Synthesis of [4-isopropyl-5-(3-nitrophenylthio)-1-n-propyl-1H-imidazol-2-yl]methanol (Compound I-24) 

(1) By the same synthetic process as that for (17g) in Example 17, 2-benzyloxymethyl-4-isopropyl-5-(3-nitrophe- 
nylthio)-1-n-propyl-1H-imidazole (17n) was obtained. Yields of (17n) and its position isomer (Mn 1 ) were 93% and 
7.5%. respectively. 

(17n*) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 0.96 (t. J=10 Hz, 3H), 1.34 (d, J=7.2 Hz, 6H), 1.7-1.8 (m, 2H), 3.04 
(sept, 1H), 3.93-3.98 (m, 2H), 4.55 (s, 2H), 4.65 (s, 2H), 7.26-7.43 (m, 7H), 7.83 (t, J=2.1 Hz, 1H), 7.90 (dd. J= 
7.8 Hz, 1 .2 Hz, 1 H) 

(17n) oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 0.80 (t J=7.2 Hz, 3H), 1.25 (d, J=6.9 Hz, 6H), 1.50-1.62 (m, 2H), 
3.11 (sept, 1H), 3.84-3.89 (m, 2H), 4.57 (s, 2H), 4.67 (s, 2H), 7.18 (dd, J=4.8 Hz, 0.9 Hz, 1H), 7.26-7.41 (m, 
4H), 7.82 (t, J=2.1 Hz, 1H). 7.96 (dd, J=9.3 Hz, 1.2 Hz, 1H) 

(2) Compound I-24 was obtained from 2-benzyloxymethyl1-4-isopropyl-5-(3-nitrophenylthio)-1-n-propyl-1H-imida- 
zole (17n) by the same synthetic process as that for Compound 1-17 in Example 17 (yield 65%). Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.88 (t, J=7.2 Hz, 3H), 1.19 (d, J=6.9 Hz, 6H), 1.58-1.70 (m, 2H), 3.10 (sept, 
1H), 3.93 (t, J= 7.2 Hz, 2H), 4.76 (s, 2H), 7.20 (d, J=9 Hz. 1H), 7.40 (t. J=8.1 Hz,1H), 7.85 (t, J=2.1 Hz, 1H), 
7.97 (dd, J=1 1 Hz, J=0.9 Hz, 1 H) 

Example 25 

Synthesis of 2-[5-(3,5-dichlorophenylthio)-1-ethyl-4-isopropyl-1H-imidazol-2-yl]methanol (Compound I-25) 

(1) 5-(3.5-Dichlorophenylthio)-1-ethyl-4-^ (17o) was obtained 
by the same synthetic process as that for (17f) in Example 16 (yield 35%). Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.18 (t. J=7.0 Hz, 3H), 1.25 (d, J=7.0 Hz, 6H), 3.09 (sept 1H), 3.80 (s. 3H), 
3.96 (q. J=7.0Hz,2H), 4.48 (s, 2H), 4.64 (s. 2H), 6.80 (d, J=1.4 Hz. 2H). 6.85-6.89 (m, 2H), 7.11 (t, J=1.8 Hz. 
1H). 7.24-7.28 (m, 2H) 

(2) Compound I-25 was obtained from 5-(3,5<lichlorophenyrthio)-1-ethy^ 

thyl)-1H-imidazole (17o) by the same synthetic process as that for Compound I-8 in Reference Example 2 (yield 
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80%). mp 120-121 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.17 (d, J=6.6 Hz, 6H), 1.25 (t J=7.0 Hz, 3H), 3.07 (sept 1H), 4.05 (t J=7.0 
Hz, 2H), 4.76 (s, 2H), 5.79 (br, 1H), 6.81 (d, J=1.6 Hz,2H), 7.11 (t J=1.6 Hz, 1H) 

. Example 26 

Synthesis of [5-(3,5<jichlorophenytthio)^-isopropyl-1 -n-propyi-1 H-imidazol-2-yf]methanol (Compound (-26) 

(1 ) 5-(3,5-Dichlorophenytthio)-4-isopropyf-2-(^ -n-propyl-1 H-imidazole (1 7p) was 
obtained by the same synthetic process as that for (17f) in Example 16 (yield 41%). Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.81 (t J=7.6 Hz, 3H), 1.24 (d. J=7.0 Hz, 6H), 1.51-1.64 (m, 3H), 3.08 (sept 
1H), 3.81 (s. 3H), 3.80-3.87 (m,2H), 4.48 (s. 2H), 4.63 (s, 2H), 6.78 (d, J=8 Hz. 2H), 6.86-6.90 (m, 2H), 7.11 (t, 
J-1.8 Hz, 1H), 7.24-7.28 (m, 2H) 

(2) Compound I-26 was obtained from 5-(3,5-di<*lorophenytthio)-4-isopropyl-2-(p-m^ 

propyl-1 H-imidazole (1 7p) by the same synthetic process as that for Compound 1-8 in Reference Example 2 (yield 
72%). mp 104-1 07 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.17 (d, J=6.6 Hz, 6H), 1.25 (t. J=7.0 Hz, 3H), 3.07 (sept, 1H), 4.05 (t J=7.0 
Hz, 2H), 4.76 (s, 2H), 5.79 (br, 1H), 6.81 (d. J=1.6 Hz,2H), 7.11 (t, J=1.6 Hz, 1H) 



Elementary analysis (C 16 H2oCI 2 N 2 OS • 0.1 • H 2 0) 



Calc. (%) 


C53.22 


H.5.64 


N.7.76 


S.8.88 


CI, 19.63 


Found (%) 


C.53.27 


H.5.63 


NJ.77 


S t 8.89 


Cl.19.96 



Example 27 

Synthesis of [5-(3,5-dichlorophenylthio)-1,4-diisopropyl-1H-imidazol-2-yl]methanol (Compound I-27) 

(1) 5-(3,5-dichlorophenylthio)-1,4-diisopropy1-2-(p-methoxybenzyloxymethyl)-1H-imid^ (17q) was obtained by 
the same synthetic process as that for (17f) in Example 16 (yield 43%). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.23 (d, J=7.0 Hz, 6H), 1.42 (d. J=7.2 Hz, 6H), 3.07 (sept, 1H), 3.81 (s, 3H), 
4.48 (s, 2H), 4.60-4.74 (m, 1H), 4.67 (s, 2H), 6.79 (d, J=1.8Hz,2H), 6.85-6.90 (m, 2H), 7.00 (t. J=1.8 Hz, 1H), 
7.24-7.29 (m, 2H(2) 



Compound I-27 was obtained from 5-(3,5-dichlorophenylthio)-1 ,4-diisopropyl-2-(p-methoxybenzytoxymethyl)- 
1 H-imidazole (17q) by the same synthetic process as that for Compound I-8 in Reference Example 2 (yield 64%). 
mp 136-137 °C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.19 (d, J=6.6 Hz, 6H), 1.45 (d,J=7.0 Hz, 6H), 2.99-3.13 (m, 1H), 4.31 (br, 
1H), 4.62-4.77 (m t 1H), 4.79 (s, 2H). 6.8 (d, J=1.4 Hz, 2H), 7.11 (d, J=1.6 Hz, 1H) 

Example 28 

Synthesis of [1-ethyl-5-(3-chlorophenytthio)-4-isopropyl-1H-imidazol-2-yl]methanol (Compound I-28) 

(1) 2-Benzyloxymethyl-5-(3-chlorophenytthio)-1-ethyl-4-isopropyl-1H-imida^ (17r) was obtained by the same 
synthetic process as that for (1 7g) in Example 1 7. 
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1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .1 7 (t. J=7.4 Hz, 3H), 1 .25 (d. J=6.6 Hz. 3H). 3.13 (sept 1 H). 3.98 (q. J=7.4 
Hz. 2H). 4.56 (s, 2H). 4.67 (s, 2H). 6.79-7.20 (m, 4H), 7.24-7.40 (m. 5H) 

(2) Compound 1-28 was obtained from 2-benzylaxymethy1-5-(3-cWoroph 

(17r) by the same synthetic process as that for Compound I-8 in Reference Example 1 (yield 64%). mp 99-100°C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.19 (d, J=6.6 Hz. 6H), 1.24 (t J=7.0 Hz. 3H). 3.12 (sept 1H). 4.05 (q. J=7.0 
Hz, 2H), 4.77 (m. 2H), 6.78-7.19 (m. 4H) 



Elementary analysis (C 15 H 19 CiN 2 OS • 
0.15 • HgO) 



Calc. (%) 


C.57.46 


H.6.20 


N.8.93 


Found (%) 


C.57.25 


H.6.05 


N.8.92 



Example 29 

Synthesis of [5-(3-c^lorophenylthio)-4-isopropyl-1-ni>ropyi-1H-imidazol-2-yi]methand (Compound I-29) 

(1) Compound I-29 was obtained by the same synthetic process as that for Compound 1-16 in Example 16 (yield 
73%). mp 85-88°C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.87 (t, J=7.2 Hz. 3H). 1.18 (d,J=6.6 Hz. 6H). 1 .57-1.69 (m. 2H), 3.09 (sept. 
1H). 3.88-3.94 (m. 2H). 4.74 (s. 2H). 5.0 (br. 1H). 6.80 ~ 7.18 (m. 4H) 



Elementary analysis (C 16 H 2 iCIN 2 OS) 



Calc. (%) 


C.59.15 


H.6.52 


N.8.62 


S.9.87 


CI. 10.91 


Found (%) 


C.58.92 


K6.51 


N.8.67 


S.9.89 


CI. 10. 79 



Example 30 

Synthesis of [1-cyc!oprcx}ylmethyl-5-(3,5<li(*loroph (Compound I-30) 

(1) 2-Benzyloxymethyl-1 -cyclopropylmethyl-5-(3.5-dichlorophenylthio)-4-isopropyl-1 H-imidazole (1 7t) was 
obtained by the same synthetic process as that for ( 1 7g) in Example 1 7. Yields of (1 7t) and its position isomer (1 7t') 
were 86% and 1 0%. respectively. 

(170 oil 1 H - NMR (CDCI3 - TMS) 8 ppm: 0.28-0.36 (m, 2H). 0.55-0.64 (m. 2H). 0.99-1.16 (m. 1H). 1.35 (d, 
J=7.2 Hz. 6H). 3.04 (sept, 1H). 3.91 (d, J=6.6 Hz, 2H), 4.54 (s, 2H), 4.65 (s, 2H), 6.94 (d, J=2.0 Hz, 2H). 7.04 
(t. J=2.0 Hz, 1H). 7.26-7.36 (m, 5H) 

(17t) oil 1 H - NMR (CDCI3 - TMS) 8 ppm: 0.18-0.26 (m, 2H). 0.35-0.44 (m, 2H), 0.95-1.12 (m. 1H). 1.25 (d. 
J=7.0 Hz. 6H). 3.09 (sept. 1H), 3.82 (d. J=6.6 Hz. 2H). 4.55 (s, 2H). 4.70 (s. 2H). 6.78 (d, J=2.0 Hz. 2H). 7.09 
(t. J=2.0 Hz. 1H). 7.27-7.40 (m. 5H) 



Compound I-30 was obtained from 24Denzyloxymethyl-lK:ydopropylmethyl-5-(3,5-dichlorc^henylthio)-4-is^ 
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propyl- 1 H-imidazo!e (17t) by the same synthetic process as that for Compound 1-1 7 in Example 1 7 (yield 84%). mp 
120-121°C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.29-0.37 (m. 2H), 0.41-0.53(m, 2H). 1.00-1.20 (m. 1H). 1.17 (d. J=7.0 Hz. 
6H). 3.05 (sept 1H), 3.88 (d, J=6.6 Hz. 2H). 4.79 (s, 2H). 5.52 (br. 1H). 6.79 (d. J=1.8 Hz. 2H). 7.10 (t. J=1.8 
Hz.1H) 



10 



Elementary analysis (C 17 H2oCI 2 N 2 OS) 



Calc. (%) 


C.54.99 


H.5.43 


N.7.54 


S.8.64 


CI, 19.09 


Found (%) 


C.54.91 


H.5.42 


N.7.53 


S,8.68 


CI. 19.28 



Example 31 

20 

Synthesis of [1-benzoylmethyl-5-(3,5-dichlorophenyl^ (Compound 1-31) 

(1) 1 -Benzoylmethyl-5^3,5<iichloropte^ H-imidazole (1 7u) 

was obtained by the same synthetic process as that for (1 71) in Example 16 (yield 88%). 

25 

(17u) oil. 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.72 (d, J=7.2 Hz, 6H), 3.14 (sept, 1H), 3.74 (s, 3H), 4.36 (s, 2H), 
4.64 (s, 3H), 7.03 (t, J=0.9 Hz. 1H). 7.09 (d, J=8,4 Hz. 2H). 7.46 (t, J=7.5 Hz, 2H). 7.59 (t, J=7.5 Hz, 1H). 7.79 
(dd, J=7.5 Hz, 0.9 Hz, 2H) 

30 (2) Compound 1-31 was obtained from 1 4^nzoylmethyl-5-(3.5<lichlorophenylthio)-4-isopropyl-2-(p-methoxybenzy- 
loxymethyl)-1 H-imidazole (17u) by the same synthetic process as that for Compound 1-16 in Example 16 (yield 
75%). mp 205-21 1 °C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .26 (d. J=7.0 Hz, 6H), 3.13 (sept, 1H), 4.72 (s, 2H), 5.51 (s. 2H), 6.77 (d, J=2 
35 Hz, 2H). 7.01 (t, J=1 .8 Hz. 1 H), 7.40-7.65 (m, 3H), 7.87 (dt, J=5.6 Hz, 1 .4 Hz, 2H) 

Example 32 

Synthesis of [1-acetylmethyl-5-(3,5^ichlorophen (Compound I-32) 

40 

(1) In acetone (2 ml) was dissolved 11 1 mg (1.20 mmol) of chloroacetone, followed by addition of 200 mg (1.2 
mmol) of potassium iodide, and the mixture was stirred at room temperature for 15 minutes. Then, 437 mg (1.00 
mmol) of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-m^ (16b) and 170mg 

(1 .20mmol) of potassium carbonate were added in order, and the mixture was stirred for 5 hours and was left over- 
45 night. This reaction mixture was concentrated under reduced pressure and the residue was extracted with methyl- 
ene chloride. The organic layer was washed with water, dried over anhydrous sodium sulfate and the solvent was 
concentrated under reduced pressure. The residue was fractionated by silica gel chromatography (ethyl ace- 
tate:methylene chloride = 1 :9). The oil was crystallized from ether to provide 270mg (yield 62%) of 1 -acetylmethyl- 
5-(3.5-di<*lorophenylthio)-4-isopropyl-2-(p-m (17v). mp 87-90°C . 

50 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d. J=6.8 Hz. 6H), 1.97 (s, 3H), 3.80 (s. 3H), 4.38 (s. 2H), 4.60 (s. 2H), 
4.74 (s, 2H), 6.81 (d, J=2 Hz, 2H), 6.84 (s, 1H), 6.89 (t, J=1.8 Hz, 2H), 7.1 1 (t, J=2 Hz. 1H), 7.21 (d, J=8.6 Hz, 
2H) 



55 
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Elementary analysis (C24H26CI2N2O3S) 



Calc. (%) 


Q58.42 


H,5.31 


N,5.68 


S.6.50 


CI, 14.37 


Found (%) 


0,58.23 


H,5.32 


N.5.81 


S,6.55 


CM 4.69 



(2) Compound I-32 was obtained from 1-acety1methyl-5-(3,5-dichloropheny^^ 

loxymethyl)-1 H-imidazole (17v) by the same synthetic process as that for Compound 1-16 in Example 16 (yield 
45%). mp 165-167 °C . 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.21-1.27 (m. 6H). 1.56 (s. 2H). 2.16 (s. 1H). 3.11 (sept, 1H). 3.55, 3.92 (q. 
J=12.9 Hz. 2H). 4.59 (s), 4.80. 4.96 (q. J=15.6 Hz) 4.93 (s). 6.83 (t. J=1.8 Hz. 2H). 7.13 (t. J=1 Hz. 1H) 



Elementary analysis (C 16 H 18 CI 2 N 2 02S • 0.5 • H 2 0) 



Calc. (%) 


C.50.25 


H.5.02 


N.7.35 


Cl.18.57 


Found (%) 


C.50.36 


H,4.87 


N.7.29 


CM 8.94 



Example 32' 

Synthesis of [1-(2-hydroxypropy1)-5-(3,5-dichlo (Compound I-32 1 ) 

In methanol (5 ml) was dissolved 371 mg (0.8 mmol) of 1 -acetylmethyl-2-benzyloxymethyl-5-(3,5-dichlorophe- 
nytthio)-4-isopropyl-1 H-imidazole (17V"), followed by addition of 38 mg (1.0 mmol) of sodium borohydride with stirring 
at room temperature, and the mixture was stirred for 1 .5 hours. This reaction mixture was concentrated under reduced 
pressure, and to the residue were added water and methylene chloride to extract. The organic layer was washed with 
water and was dried over sodium sulfate. The solvent was concentrated under reduced pressure, and the residue was 
purified by silica gel chromatography (ethyl acetate:methylene chloride = 1 :9), to obtain 2-benzylQxymethyl-5-(3,5- 
dichloropheny»thio)-1-(2-hydroxypropyO-4-isopropyl-1H-imida20le (17/") as oil quantitatively. 

1 H - NMR (CDCI 3 - TMS) 6 ppm: 1.14 (d, J=5.7 Hz, 3H), 1.25 (t, J=6.9 Hz,), 2.72 (d, J=4.8 Hz, 1H), 3.10 (sept. 1H), 
3.83-3.93 (m, 2H), 4.61 (dd, J=15.6 Hz, 10.2 Hz, 2H), 4.71 (dd, J=42.3 Hz, 12 Hz, 2H), 6.38 (s, 2H), 7.11 (s, 1H), 
7.26-7.37 (m, 5H) 

Compound I-32' was obtained from 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-1-(2-hydroxypropyl)-4-isopropyl- 
1 H-imidazoie (17v m ) by the same synthetic process as that for Compound 1-1 7 in Example 1 7 (yield 59%). mp 155-157 
°C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.21 (t, J=6.9 Hz,), 1.24 (d, J=5.4 Hz, 3H), 3.09 (sept, 1H), 3.72 (b. 1H), 3.93 (b. 
2H), 3.97 (dd, J=34.8 Hz, 11.7 Hz, 2H), 4.72 (dd, J=32.4 Hz, 13.5 Hz, 2H), 6.79 (b, 1H), 6.79 (d. J=1.8 Hz, 2H) t 
7.13 (t, J=1.8 Hz) 



Elementary analysis (C^H^C^^C^S) 



Calc. (%) 


C51.20 


H.5.37 


N.7.46 


CI, 18.89 


S,8.54 


Found (%) 


C.51.25 


H.5.32 


N.7.38 


Cl,18.82 


S.8.56 
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Example 33 

Synthesis of 2-{5-{3 f S-dichlorophenytthioHnsopropyi-l -(1.1,1 -trifluoroethy1)-1 H-imidazol-2-yi]methanol (Compound I- 

. 33) 

(1) 5-(3,5-Di<*lorophenylthioM-isoprop^ -(1,1,1 -trifluoroethy1)-1 H-imidazole 

( 1 7w) was obtained by the same synthetic process as that for 1 7f in Example 1 6. Yields of 1 7w and its position iso- 
mer 1 7w* were 58% and 6.4%, respectively. 

17w* oil 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.33 (d, J=7 Hz. 6H). 2.90 (sept 1H). 3.80 (s, 3H). 4.48 (s. 2H), 4.69 
(s, 2H), 4.71 (q. J=18 Hz, 2H), 6.88 (d, J= 8.6 Hz, 2H), 6.95 (d, J=2Hz, 2H). 7.08 (d=1 Hz, 1H), 7.24 (d, J=8 
Hz, 2H) 

17w oil 1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .25 (d, J=7.2 Hz, 6H), 3.10 (sept, 1 H), 3.81 (s, 3H), 4.47 (s, 2H), 4.69 
(q, J=17 Hz, 2H), 4.74 (s, 2H), 6.77 (d, J= 1.8 Hz, 2H), 6.88 (d, J= 8.7 Hz, 2H), 7.12 (s. 1H), 7.23 (d, J=8.7 Hz, 
2H) 



Compound I-33 was obtained from 5-(3,5-dichlorophenytthio)-4-isopropy^ 
(1,1,1-trifluoroethyO-1H-imidazole (17w) by the same synthetic process as that for Compound 1-16 in Example 16 
(yield 82%). mp 134-136 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .22 (d, J=6.9 Hz, 6H), 3.06 (sept, 1 H), 3.30-3.38 (m. 1 H), 4.72 (q, J=8.4 Hz, 
2H), 4.84 (d. J=6 Hz, 2H), 6.79 (d, J= 1 .8 Hz, 2H), 7.14 (d, J=2 Hz, 1 H) 



Elementary analysis (C^H^C^^S) 



Caic. (%) 
Found (%) 



C.45.12 


H.3.79 


N.7.02 


Cl.17.76 


F, 14.27 


C.45.30 


H.3.85 


N.7.00 


CI, 17.98 


F, 14.26 



S,8.03 
S.7.95 



Example 34 

Synthesis of [1-fluoromethyl-5-(3,5-dichlorophen (Compound I-34) 

In dimethylsurfoxide (20 ml) was dissolved 814 mg (2.0 mmol) of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4- 
isopropylimidazole (16a), with cooling to 0 to 3°C , followed by addition of 1.44g (10.4 mmol) of potassium carbonate 
with stirring, and the mixture was stirred at the same temperature for 15 minutes. Then, 270 mg (2.40 mmol) of bro- 
mof luoromethane was added, and the mixture was stined for 30 minutes at the same temperature and then for 3 hours 
at room temperature, and left overnight. The reaction mixture was diluted with water, extracted with ethyl acetate, and 
the organic layer was washed with water and dried over sodium sulfate. The solvent was concentrated under reduced 
pressure, and the crude product was fractionated by silica gel column chromatography (ethyl acetate:methylene chlo- 
ride = 1:19). From the first fraction, 137 mg (yield 16%) of positional isomer (1 7x*) of the target compound was obtained 
as oil. From the subsequent fraction, 700 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-1 -f luoromethyi-4-isopro- 
pyl-1 H-imidazole (17x) of the target compound was obtained as oil (yield 80%). 

17x' oil 1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .35 (d, J=6.9 Hz, 6H), 3.23 (sept, 1 H), 4.56 (s, 2H), 4.73 (s, 2H), 6.04 (d, 
J=52.2 Hz, 2H), 6.97 (d, J=1.5 Hz, 2H), 7.09 (d, J=1.5 Hz, 1H), 7.3-7.4 (m, 5H) 

17x oil 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=7.2 Hz, 6H). 3.12 (sept 1H), 4.57 (s, 2H), 4.78 (s, 2H), 5.99 (d, 
J=52.2 Hz, 2H), 6.85 (d, J=1.8 Hz, 2H), 7.13 (d, J=1.8 Hz. 1H), 7.30-7.76 (m, 5H) 



Compound I-34 was obtained from 24>enzyloxymethyt-5-(3,5Kli<*loroph^ 
imidazole (1 7x) by the same synthetic process as that for Compound 1-1 7 in Example 1 7 (yield 86%). mp 1 1 5-1 1 7°C . 
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1 H- NMR (CDd 3 - TMS) 5 ppm: 1.21 (d. J=72 Hz. 6H), 3.12 (sept 1H), 3.98 (t J=6.3 Hz. 1H). 4.86 (d. J=6.3 Hz. 
2H). 6.04 (d. J=52.2 Hz. 2H), 6.86 (d. J=1.8 Hz. 2H). 7.14 (d. J=1.8 Hz. 1H) 



10 



Elementary analysis (CuH^CfeFr^OS) 



Calc. (%) 
Found (%) 



C.48.15 


H.4.33 


N.8.02 


Cl.20.30 


F.5.33 


S.9.18 


C.48.01 


H.4.36 


N.7.96 


Cl.20.36 


F.5.63 


S.9.25 



is Example 35 

Synthesis of [5-(3,5^ichlorophenytthio)-1-(1-fto (Compound I-35) 

2-Benzyloxymethyl-5K3.5<li(*lorc^ (17y) was obtained by the 

20 same synthetic process as that for Compound 17f in Example 17. Yields of (17y) and its position isomer {My 1 ) were 
95% and 4%, respectively. 

17/ oil 1 H - NMR (CDCI 3 - THIS) 6 ppm: 1.33 (d. J=7 Hz, 6H). 3.02 (sept. 1H). 4.27 (t. J=3 Hz, 1H), 4.38 (t, J=4.8 
Hz, 1H), 4.50 (t. J=4.8 Hz. 1H), 4.74 (t. J=5.4 Hz, 1H) 
25 17y oil 1 H - NMR (CDCI 3 - TMS) 6 ppm: 1.26 (d, J=7 Hz, 6H), 3.10 (sept, 1 H), 4.25 (d, J=4.8 Hz. 1 H), 4.20-4.56 (m, 
2H), 4.56 (s, 2H), 4.56 ~ 4.60 (m, 2H), 4.73 (s. 2H), 6.80 (d, J=3 Hz, 2H), 7.11 (t, J=3 Hz, 1H), 7.29-7.35 (m, 5H) 

Compound i-35 was obtained from 2-benzyioxymethyl-5-(3,5-dichloropher^ 
dazole (17y) by the same synthetic process as that for Compound 1-17 in Example 17 (yield 58%). mp 131-132°C . 

30 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.23 (d, J=5.6 Hz, 6H), 3.09 (sept, 1H), 4.0 (t, J=7.5 Hz, 1H), 4.29 (t. J=5.4 Hz, 
1H), 4.37 (t, J=5.4 Hz, 1H), 4.52 (t. J=5.1 Hz, 1H), 4.61 (t, J=5.1 Hz, 1H), 6.80 (d, J=2.1 Hz, 2H). 7.13 (t J=2.1 Hz, 
1H) 

35 



Elementary analysis (C 15 H 17 Cl2FN 2 OS • 0.1 • H 2 0) 



Calc. (%) 


C.49.33 


H.4.76 


N.7.67 


F.5.20 


S.8.78 


Found (%) 


C.49.07 


H.4.69 


N.7.72 


F.5.60 


S.8.86 



Example 36 

Synthesis of [5-(3.5^rfluorophenylthio)-1-e^ (Compound I-36) 

so In dimethylfbrmamide (10 ml) was dissolved 432 mg (1 .2 mmol) of 2-benzyloxymethyl-5-(3,5-difluorophenylthio)-4- 
isopropyl-1 H-imidazole (16f). followed by addition of 192 mg (1.4 mmol) of potassium carbonate and 153 mg (1.4 mmol) 
of bromoethane at room temperature with stirring, the mixture was stirred at the same temperature for 3 days. The reac- 
tion mixture was extracted with ether, and the ether layer was washed with water, dried over magnesium sulfate, and 
filtered. The ether layer was concentrated under reduced pressure, and the residual oil was purified by silica gel column 

55 chromatography (methanoLmethyiene chloride = 3:97). From the first fraction, 20 mg (yield 4.3%) of positional isomer 
(1 7z*) of the target compound was obtained. From the stbsequent fraction, 300 mg of 2-benzyloxymethyl-5-(3,5-d'rf luor- 
ophenylthio)-1-ethyl-4-isopropyl-1 H-imidazole (17z). which was useful compound for the next reaction, was obtained 
(yield 65%). Oil. 
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17z' oB *H - NMR (CDW3 - TMS) 6 ppm: 1.34(d.J=6.9 Hz, 6H), 1.35 (U=7.0 Hz. 3H), 3.00-3.10 (m. 1H). 4.05 (q, 
J=7.0 Hz,2H). 4.55 (s, 2H), 4.65 (s, 2H). 6.46-6.65. (m.3H), 7.25-7.40 (m. 5H) 

17z oil 1 H - NMR (CDCI3 - TMS) 5 pm: 1.19 (t,J=:7.0 Hz. 3H), 155 (d.J=6.6 Hz, 6H). 3.00-3.20 (m. 1 H). 3.90-4.00(q. 
J=7.0 Hz. 2H). 4.57 (s. 2H). 4.67 (s, 2H). 6.44-6.60 (m. 3H). 7.20-7.40 (br, 5H) 

5 

1 H - NMR (CDCyd 3a 1.34(d.J=6.9Hz.6H),1.35(U=7.0Hz. 3H). 3.00-3.10(m ( 1H). 4.05(q,J=7.0Hz,2H), 
4.55(S.2H). 4.65(s,2H), 6.46-6.65. (m.3H), 7.25-7.40(m.5H) 

In 5 m) of ethanol was dissolved 300 mg (0.75 mmol) of 2-benzyloxymethyl-5-(3.5-dif luorophenylthio)-1 -ethyl -4-iso- 
10 propyl- 1 H-imidazole (1 7z). followed by addition of 5N-HO (10 ml) at room temperature with stirring and the mixture was 
reacted on an oil bath at 130 °C for 3 hours during which time the mixture was concentrated. The reaction mixture was 
cooled, and a saturated aqeous sodium bicarbonate solution was added to be weakly alkali. The mixture was extracted 
with ethyl acetate, the ethyl acetate layer was washed with water and dried over magnesium sulfate, and the solvent 
was distilled off under reduced pressure. The residual oil was crystallized from n-hexane. and filtered to give 1 60 mg of 
is Compound I-36 (yield 68%). mp 102-104 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .19 (d, 6.8 Hz, 6H). 1 .25 (U=7.2 Hz, 3H). 3.08 (sept), 4.02 (q, J=7.2 Hz,2H), 4.44- 
4.60 (br, 1 H), 4.70-4.80 (br, 2H), 6.46-6.64 (m, 3H) 

20 Example 37 

Synthesis of [1-ethyl-5-(3-fluorophenylthio)-4-isopropyl-1H-imidazol-2-yl]methanol (Compound I-37) 

2-Benzyloxymethyl-1-ethyl-5-(3-fluorophenytthio)-4-isopropyl-1H-imidazote (17aa) was obtained by the same syn- 
25 thetic process as that for Compound 1 7z in Example 36. Yields of (1 7aa) and its position isomer (1 laa 1 ) were 38% and 
5%, respectively. 

17aa' oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.34 (d,J=7.4 Hz, 6H). 1.35 (t,J=7.4 Hz, 3H), 3.06 (sept, 1H), 4.05 (q, 
J=7.4 Hz, 2H), 4.55 (s, 2H), 4.65 (s, 2H), 6.70-6.90 (m, 3H), 7.08-7.20 (m, 1H), 7.25-7.40 (b, 5H) 
30 17aa oil 1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.17 (d, J=7.2 Hz, 6H), 1.25 (t,J=7.0 Hz, 3H), 3.13 (sept, 1H), 3.97 (q, 
J=7.2 Hz, 2H), 4.56 (s, 2H). 4.67 (s, 2H). 6.60-6.86 (m, 3H), 7.13-7.24 (m, 1H), 7.28-7.38 (b, 5H) 

Compound I-37 was obtained from 243enzyloxymethyl-1-ethyl-5-(3-fluorophenylthio)-4-isopropyl-1 H-imidazole 
(17aa) by the same synthetic process as that for Compound I-36 in Example 36 (yield 61%). mp 88-90°C . 

35 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.18 (d. J=7.0 Hz. 6H). 1.23 (t J=7.4 Hz, 3H), 3.11 (sept, 1H), 4.04 (q, J=7.4Hz, 
2H), 4.70-5.30 (b, 1H), 4.75 (s, 2H), 6.61 - 6.85 (m, 3H), 7.13-7.24 (m, 1H) 

Example 38 

40 

Synthesis of [4-(3-chlorophenylthio)-5-isopropyl-1 -methyl- 1 H-imidazol-2-yQmethanol (Compound I-38) 

In 21 8 g of dry dimethylformamide was dissolved 21 .8 g (58.5 mmol) of 2-benzyloxymethyl-5-(3-chlorophenylthio)- 
4-isopropyl-iH-imidazole (1 6e), followed by addition of 12.2 g (88.3 mmol) of anhydrous potassium carbonate and 1 1 .6 

45 g (81 .7 mmol) of methyl iodide, the mixture was stirred at room temperature for 7 hours. To the reaction mixture was 
added ice-water, and the mixture was extracted with diethyl ether. The extract was washed with water and dried over 
sodium sulfate. The solvent was concentrated under reduced pressure and the residue was purified by silica gel chro- 
matography (ethyl acetate:methylene chloride = 1:8). From the first eluted fraction, 620 mg (yield 3%) of 2-benzy- 
loxymethyl-4-(3-chlorophenylthio)-5-isopropyl-1 -methyl-1 H-imidazole (1 lab') was obtained as oil. From the latter eluted 

50 fraction, 1 7.6 g (yield 78%) of 2-benzyloxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (1 7ab) was 
obtained as oil. 

17ab f 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.30 (d, J=7.2 Hz, 6H), 3.20 (sept, 1H), 3.65. (s, 3H), 4.55 (s. 2H). 4.65 (s. 
2H). 6.96-7.34 (m, 9H) 

55 17ab 1 H - NMR (CDQ3 - TMS) 8 ppm: 1.25 (d. J=7.0 Hz. 6H). 3.15 (sept. 1H). 3.51. (s, 3H), 4.54 (s. 2H), 4.68 (s, 
2H), 6.78-7.35 (m, 9H) 

In 5.8 ml of concent ed hydrochloric acid was dissolved 580 mg (1.5 mmol) of 2-benzyloxymethyl-4-(3-chlorophe- 
nylthio)-5-isopropyl-1 -methyl-1 H-imidazole (^ab 1 ), and the mixture was refluxed under heating at 1 10 °C for 6 hours. 
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The reaction mixture was neutfized with a saturated aqueous solution of sodium hydrogen carbonate, and extracted 
with methylene chloride. The organic layer was washed with water and dried over sodium sulfate, and the solvent was 
distilled off under reduced pressure. The crude product was recrystallized from ethyl acetate-isopropyt ether to give 289 
mg of the objective Compound I-38 (yield 65%). mp 105-106°C . 

1 H - IMMR (CDCI3 - TMS) 5 ppm: 1 .32 (d. J=7.2 Hz, 6H), 3.23 (sept, 1 H), 3.56, (br, 1 H), 3.69 (s, 3H), 4.68 (s, 2H), 
6.95-7.16 (m, 4H) 
IR(nujol) 3146cm* 1 



Elementary analysis (C 14 H 17 CIN 2 OS) 



Calc. (%) 


C.56.65 


H.5.77 


N,9.44 


S.10.80 


CI. 11.94 


Found (%) 


C56.75 


H.5.77 


N.9.39 


S.10.80 


CI. 11. 93 



Example 39 

Synthesis of [4-(3,5^ichlorophenylthio)-5-isopro^ (Compound I-39) 

Compound I-39 was obtained from (17b*) by the same synthetic process as that for Compound I-8 in Reference 
Example 2. mp 167-168 °C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.31 (d, J=7.2 Hz, 6H), 3.20 (sept, 1H), 3.69, (s, 1H), 4.64 (s, 2H), 6.91 (d, J=1.8 
Hz, 2H), 7.05 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 14 H 16 CI 2 N 2 OS) 



Calc. (%) 


C.50.76 


H.4.87 


N.8.46 


S.9.68 


Cl.21.40 


Found (%) 


C50.73 


H.4.86 


N.8.52 


S.9.76 


Cl.21.35 



Reference Example 3 

Synthesis of 2-benzylcxymethyl-5-(3,5<Jichloroph (17a) 

In 50 ml of methylene chloride was added 15.0 g (35.8 mmol) of glycine ethyl ester hydrochloric acid, followed by 
addition of 9.2 g (75.3 mmol) of 4-dimethylaminopyridine under ice-cooling. After stirring for 10 minutes, 6.5 ml (39.4 
mmol) of benzyloxyacetytchloride was added dropwise under ice-cooling over 30 minutes. The temperature was raised 
up to room temperature, and the mixture was stirred for 12 hours. To the mixture, 20 ml of methylene chloride was 
added, and filtered. To the filtrate, 5% hydrochloric acid was added, and the mixture was extracted with methylene chlo- 
ride. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. The filtrate was 
concentrated and 9.0 g of N-benzyloxyacetylglycine ethyl ester was obtained (yield 100%). 

1 H-NMR (CDCI3-TMS) 5 ppm: 1.29 (t.J=7.0Hz,3H), 4.03 (s,2H), 4.07 (d,J=5.4Hz,2H), 4.23 (q,J=7.0Hz,2H), 4.61 
(s,2H), 7.09 (br.1H), 7.36 (s,5H) 
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Elementary analysis ( C 13 H 17 N0 4 ) 



Calc. (%) 


C.62.14 


H.6.82 


N.5.57 


Found (%) 


0,62.10 


H.6.80 


N.5.51 



In 10 ml of dry tetrahydrofuran was dissolved 21.0 g (4.0 mmoQ of N-benzyioxyacetylglycine ethyl ester, followed 
by addition of 175.0 mg (4.4 mmol) of sodium hydride (60% oil suspension) under ice-cooling. After stirring for 10 min- 
utes, 473.0 pJ (7.6 mmol) of methyl iodide was added dropwise under ice-cooling over 30 minutes. The temperature was 
raised up to room temperature and the mixture was stirred for 12 hours. Added was 10 ml of tetrahydrofuran, and fil- 
tered. To the filtrate was added 5% hydrochloric acid, and extracted with ethyl acetate. The extract was washed with 
saturated brine, dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated. The crude product was 
purified by silica gel chromatography (ethyl acetate/hexane 1:1). and 30.0 mg of N-benzyfoxyacetyl-N-methylglytine 
ethyl ester (18) was obtained (yield 40.7%). 

1 H-NMR (CDG3-TMS) 8 ppm: 1.20,1.28 (t x 2,J=7.0Hz,3H), 3.01,3.07 (s x 2.3H), 4.13,4.16 (s x 2,2H), 4.08.4.20 
(q x 2,J=7.0Hz,2H), 4.16.4.25 (s x 2.2H), 4.54,4.64 (s x 2,2H), 7.27-7.40 (m x 2,5H) 



Elementary analysis (C 14 H 19 N0 4 


• 0.1 • 




H 2 0) 






Calc. (%) 


C62.95 


H7.25 


N.5.24 


Found (%) 


C.63.01 


H.7.24 


N.5.25 



In 4 ml of dry tetrahydrofuran was dissolved 272.6 (1 .9 mmol) of diisopropylamine, followed by addition of 1 .0 ml 
(1 .7 mmol) of n-butyllitium (1.7M hexane solution) at 0 °C over 1 0 minutes. After stirring at 0°C for 30 minutes, the mix- 
ture was cooled on a dry-ice bath to -78°C , and 430.0 mg (1 .6 mmol) of N-benzyloxyacetyl-N-methylglycine ethyl ester 
(18) was added over 10 minutes. After stirring at -78 °C for 1 hour, the mixture was once warmed up to -40 °C , and then 
cooled to -78°C again. A tetrahydrofuran solution (2.0 ml) of 635.1 mg (1.8 mmol) of 3,5-dichlorophenyldisulfide was 
added dropwise over 1 0 minutes. After stirring for 30 minutes, the temperature was raised up to room temperature, and 
5% hydrochloric acid was added. The mixture was extracted with ethyl acetate. The extract was washed with saturated 
brine, dried over anhydrous sodium sulfate, filtered and the filtrate was concentrated. The crude product was purified 
by silica gel chromatography (ethyl acetate:hexane = 1 :2), and 100.0 mg of ethyl 2-(N-benzyloxyacetyl-N-methyl)amino- 
2-(3.5-dichlorophenyrthio)-acetate (19) was obtained (yield 13.6%). 

1 H-NMR (CDCI3-TMS) 8 ppm: 1.31 (t f J=7.0Hz.3H). 3.04 (s,3H), 4.13 (d,J=2.4Hz,2H), 4.26 (q,J=7.0Hz,2H), 4.49 
(q,J=7.8Hz,2H), 6.90 (s,1H), 7.21-7.40 (m,8H) 

In 10 ml of ethanol was dissolved 890.0 mg (2.0 mmol) of ethyl 2-(N-benzyloxyacetyl-N-methyl)amino-2-(3,5- 
dichlorophenyrthio)acetate (19), followed by addition of 124.7 mg (2.1 mmol) of 86% potassium hydroxide under ice- 
cooling. The temperature was raised up to room temperature, and the mixture was stirred for 1 hour, the crystals pre- 
cipitated were filtered. To the crystals was added 5% hydrochloric acid, and the mixture was extracted with ethyl ace- 
tate. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and concentrated to 
provide 640.0 mg of 2-(N-benzyloxyacetyl-N-methyl)amino-2-(3.5-dichlorophenylthio)acetic acid (yield 78.5%). 

1 H-NMR (CDCI3-TMS) 8 ppm: 3.05 (s,3H), 4.14 (d,J=2.0Hz,2H), 4.48 (d,J=5.4Hz,2H), 6.85 (s,1H), 7.00 (br,1H), 
7.25-7.40 (m, 8H) 

In 5 ml of dry toluene was dissolved 500.0 mg (1.2 mmol) of 2-(N-benzytoxyacetyl-N-methyl)amino-2-(3.5-dichlo- 
rophenytthio)acetic acid, followed by addition of 21 0.6 fil (2.4 mmol) of oxalyt chloride at room temperature, and the mix- 
ture was stirred for 1 hour. Toluene was distilled off under reduced pressure. In 5 ml of dry tetrahydrofuran was 
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dissolved 216.2 mg (2.4 mmo!) of copper (0 cyanide, followed by addition of 2.4 ml (4.8 mmoi) of isopropylmagnesium 
chloride (2.0 M tetrahydrofuran solution) with cooling to -78 °C. The mixture was once warmed up to 0°C , cooled to - 
78°C again, and the above tetrahydrofuran solution (5 ml) of the acid chloride was added. After stirring for 30 minutes, 
10 ml of methanol was added at -78°C , and the temperature was raised up to room temperature. Added were 3 ml of 
5 water and 5 ml of diethyl ether, and the mixture was f atered through Celrte. The f fltrate was extracted with diethyl ether. 
The extract was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and concentrated. The 
crude product was purified by silica gel chromatography (ethyl acetate: hexane = 1 :5) to give 2-benzytoxy-N-{1-(3,5- 
di(^lorophenytthio)-3HTiethyl-2^ (20). 

io 1 H-NMR (CDCI3-TMS) 8 ppm: 1.15 (d,J=3.8Hz,3H). 1.18 (d. J=4.0Hz,3H), 3.02 (s,3H), 4.15 (d,J=3.4Hz,2H), 4.51 
(d,J=6.0Hz,2H), 7.02 (s,1H), 7.22-7.40 (m,8H) 

In acetic acid was dissolved 24>enzyloxy-N-[1-(3,5-dichloropheny^ 
(20), followed by addition of ammonium acetate, and the mixture was ref luxed under heating. After 1 hour, the reaction 
15 mixture was concentrated under reduced pressure, neutralized with sodium hydroxide, and then, extracted with ethyl 
acetate. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. The filtrate 
was concentrated to give 2-benzytoxymethyl«5-(3,5<lichiorophen^ (17a). 

1 H-NMR (CDCI3-TMS) 8 ppm: 1.25 (d,J=7.0Hz,6H), 3.51 (s,3H), 4.54 (s,2H), 4.69 (s,2H), 6.79 (s,2H), 7.10 (S.1H), 
20 7.22-7.40 (m,5H) 

Reference Example 4 

Synthesis of 2-benzyloxy-N-[1-(3,5-dichlorophenylthio)-3-methyl-2-oxobutyl]-N-methylacetamide (20) 

25 

To 300 ml of dry methanol was added 43.1 mg (0.5 mol) of 3-methyl-2-butanone, and the mixture was stirred at 5 
°C . Added was 27.3 ml (0.5 mol) of bromine at 10 °C over 30 minutes. After stirring at 10 °C for 1 hour, 150 ml of water 
was added, and the mixture was warmed up to room temperature and stirred for 3 hours. After addition of 300 ml of 
water, the mixture was extracted with 500 ml of diethyl ether 3 times. The extract was washed with a saturated aqueous 
30 solution of sodium hydrogen carbonate, and then with saturated brine, and calcium chloride was added to the diethyl 
ether layer. The mixture was stirred for 1 hour to dehydrate. The diethyl ether layer was filtered, concentrated at lower 
than 30 °C , and the condensate was distilled under reduced pressure to provide 67.49 g of 1 -bromo-3-methyt-2- 
butanone (b.p. 67-75 °C/28mmHg, yield 82%). 

35 1 H-NMR (CDCI3-TMS) 8 ppm : 1.18 (d,J=6.0Hz,6H), 2.99 (m,1H), 4.00 (s,2H) 

To a stirred mixture of 42.4 ml of 25 % aqueous solution of methylamine and 24.2 ml of tetrahydrofuran was added 
10.0 g (60.6 mmol) of 1-bromo-3-methyl-2-butanone was added at 10 °C over 30 minutes. After stirring at 10 °C for 30 
minutes, 18.0 ml of diethyl ether and 12.1 g of potassium carbonate were added, and the mixture was stirred at room 
40 temperature for 10 minutes. The diethyl ether layer was seperated, washed with saturated brine, dried over anhydrous 
potassium carbonate, and filtered. The filtrate was concentrated to give 6.09 g of 3-methy»-1 -methylamino-2-butanone 
(yield 87%). 

A mixture of 6. 1 g (52.9 mmol) of 3-methyl-1 -methylamino-2-butanone, 70.0 ml of ethyl acetate and 41 .0 ml of water 
was stirred at 0°C . Added was 7.1 g (84.6 mmol) of sodium hydrogen carbonate, and the mixture was stirred for 10 
45 minutes. There was added 8.5 ml (54.0 mmol) of benzyloxyacetylchloride over 30 minutes. After stirring at room tem- 
perature for 1 0 hours, the ethyl acetate layer was seperated, washed with saturated brine, dried over anhydrous sodium 
sulfate, filtered, and concentrated. The crude product was purified by silica gel chromatography (hexane/ethyl acetate 
1 :1) to give 5.8 g of 2-benzyloxy-N-methyl-N-(3-methyl-2-oxobutyl)-acetamide {18a*) (yield 42%). 

50 1 H-NMR (CDCI3-TMS) 8 ppm : 1 .04,1 .1 5 (dx 2,J=6.6Hz,6H), 2.94,3.01 (s x 2.3H), 2.52, 2.66 (mx 2,1 H), 4.06. 4.25 
(sx 2.2H). 4.25, 4.30 (sx 2,2H), 4.49, 4.64 (sx 2.2H), 7.27-7.45 (m,5H) 

In 2 ml of dry tetrahydrofuran was dissolved 100 mg (0.4 mmol) of 2-benzyloxy-N-methyl-N-(3-methyl-2- 
oxobutyl)acetamide (18a'), and there was added 223 (0.4 mmol) of n-butyllitium (1.7 M hexane solution) with stirring 
55 at -78°C over 10 minutes. After stirring at -78°C for 1 hour, and a tetrahydrofuran solution (1 ml) of 135 mg (0.4 mmol) 
of 3,5-dichlorophenylsulfide was added thereto over 10 minutes. After 30 minutes, the temperature was raised up to 
room temperature, a saturated aqueous ammonium chloride solution was added, and the mixture was extracted with 
ethyl acetate ester. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and 
concentrated. The crude product was purified by silica gel chromatography (hexane/ethyl acetate 5:1) to give 79 mg of 
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2^ruy1oxy-NH1-(3,5Kfichloro (20) (yield 47%). 

1 H-NMR(CD<VTMS)8ppm : 1.15(d,J=3 .8Hz f 3H), 1.18(d,J=4.0Hz,3H), 3.02 (s.3H), 4.15(d.J=3.4Hz^H). 4.51 
(d,J=6.0Hz. 2H), 7.02 (s,1H), 7.22-7.40 (m,8H) 

Reference Example 5 

Synthesis of 2-beraylcwymethy1-5-(3 i 5<iicto (\7d) 

1 -Ethyl amino3-methyl-2-butanone was obtained by the same synthetic process as that for (18a*) in Reference 
Example 4. 

1 H-NMR (CDCI 3 - TMS) 6 ppm : 1.12 (d. J=7.4Hz, 6H), 1.12 (t. J=7.2 Hz, 3H), 2.61 (q, J=7.2 Hz, 2H), 3.57 (s, 2H), 
3.57 (m, 1H), 3.75 (m, 1H) 

2-Benzyioxy-N-ethyi-N-(3-methyl-2-oxobutyO-acetamide (18^ was obtained by the same synthetic process as that 
for 2-benzyloxy-N-methyl-N-(3-methyl-2-oxobutyl)-acetamide in Reference Example 4. 

1 H-NMR (CDCI3 - TMS) 8 ppm : 1.05, 1.16 (dX2, J=7.2 Hz, 6H), 1.11, 1.15 (tX2, J=7.5 Hz, 3H), 2.55. 2.71 (mX2, 
1 H), 3.37 (qX2, J=7.5 Hz, 2H), 4.02, 4.19 (sX2, 2H), 4.25. 4.28 (sX2, 2H), 4.49, 4.64 (sX2, 2H), 7.27-7.41 (m. 5H) 

2-Benzyloxy-N-[1-(3,5<lichlorophenyrthio)-3-methyl-2-oxobutyl]-N-ethylacetamide (20b) was obtained by the same 
synthetic process as that for (20) in Reference Example 4. 

1 H-NMR (CDCI3 - TMS) 8 ppm : 1 .09 (t. J=7.4 Hz. 3H), 1 .15 (d. J=7.0 Hz, 3H), 1 .20 (d, J=7.0 Hz, 3H), 2.99 (m. 1 H), 
3.35 (m, 1H), 3.60 (m, 1H), 4.19 (d, J=6.6 Hz, 2H), 4.57 (d. J=9.4 Hz, 2H), 6.82 (s, 1H), 7.24 (s, 1H), 7.27 (s. 2H), 
7.34 (s, 5H) 

2-Benzyloxymethyl-5-(3,5-dichlorophenylthio)-1-ethyl-4-isopropylimidazole (17o*) was obtained by the same syn- 
thetic process as that for (17a) in Reference Example 3. 

1 H-NMR (CDCI3 - TMS) 8 ppm : 1 .18 (t, J=7.0 Hz, 3H). 1 .25 (d, J=7.0 Hz, 3H), 3.10 (m, 1 H), 3.97 (q, J=7.4 Hz, 2H), 
4.56 (s. 2H), 4.68 (s. 2H), 6.80 (s, 2H), 7.10 (s, 1H). 7.26-7.40 (m. 5H) 

Example 40 

Synthesis of [5-(3.5-dichlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazol-2-yl]methyl acetate (Compound I -40) 

In dry methylene chloride (10 ml) was dissolved 220 mg (0.700 mmol) of [5-(3,5-dichlorophenylthio)-4-isopropyl-1- 
methyl-iH-imidazol-2-yl]methanol (Compound I-8), followed by addition of 201 mg (2.00 mmol) of triethylamine. Then, 
78.0 mg (1 .00 mmol) of acetyl chloride was added under ice-cooling, and the mixture was stirred at the same temper- 
ature for 30 minutes. A saturated aqueous sodium hydrogen carbonate solution was added for neutralization, and the 
mixture was extracted with methylene chloride. The organic layer was washed with water and dried over sodium sulfate. 
The solvent was concentrated under reduced pressure, and the residue was purified by silica gel chromatography (ethyl 
acetate:n-hexane = 1:1) to give 170 mg of [5-(3,5-dich!orophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl] methyl 
acetate (Compound I-40) (yield 69%). mp 92-93 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=6.8 Hz, 6H), 2.12 (s. 3H), 3.13 (sept 1H), 3.54 (s, 3H), 5.21 (s. 2H), 
6.80 (m, 2H) 

Example 41 

Synthesis of 2-carbamoyloxymethyl-5-(3 t 5-dichloro^ (Compound 1-41) 

In dry tetrahydrofuran (72 ml) was dissolved 23.9 g (72.2 mmol) of [5-(3,5«iichlorophenylthio)-4-isopropyM -methyl- 
1 H-imidazol-2-yOmethanol (Compound I-8), and the mixture was cooled to -40 to -30 °C . To the mixture. 16.3 g (86.6 
mmol) of trichloroacetylisocyanate was added dropwise with stirring. 

After completion of the addition, the reaction mixture was stirred at -30 to -10°C for 30 minutes, and at -10 to 0 °C 
for 30 minutes. Into the reaction mixture, ice was added, and the mixture was stirred at room temperature. The solvent 
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was distilled off under reduced pressure, and the residue was extracted with methylene chloride The organic layer was 
washed with a saturated aqueous sodium hydrogen carbonate solution and then with brine, and dried over magnesium 
sulfate. The solvent was concentrated under reduced pressure. The oily residue 2^N-trichtoroacetylcarbamoyl)oxyme- 
thyl-5-{3 t 5<lichlor(vhenylthio)-44soprcpyl-1 -methyl- 1 H-imidazole was dissolved in methanol (200ml), followed by addi- 

5 tion of 20 ml of triethylamine and 20 ml of water, and the mixture was refluxed under heating for 30 minutes. The 
reaction mixture was concentrated under reduced pressure, and the residue was extracted with methylene chloride. 
The organic layer was washed with an aqueous saturated sodium hydrogen carbonate solution and then brine, ami 
dried over magnesium sulfate. The solvent was concentrated under reduced pressure, and the residue was crystalized 
from 100 ml of diethyl ether, nitration afforded 22.7 g of 2-carbamoyloxymethyi-5-(3^ 

ro 1-methyl-1 H-imidazole (Compound 1-41) (yield 87%). mp 146-148 °C . 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.26 (d, J=7.0 Hz, 6H), 3.13 (sept, 1H), 3.56 (s, 3H), 4.75 (br, 2H), 5.23 (s. 2H), 
6.80 (d, J=1.6 Hz, 2H), 7.13 (t J=1.6 Hz, 1H) 

15 



Elementary analysis (CisH^CfeNaC^S) 



20 


Calc. (%) 


C.48.14 


H.4.58 


N.11.23 


S,8.57 


CI, 18.57 




Found (%) 


C.48.23 


H,4.61 


N.11.21 


S.8.57 


Cl.18.21 



25 

Example 42 



Synthesis of 2-raibarroyloxymethyl-5-(3-chloroph (Compound I-42) 

Compound 1-42 was obtained from Compound 1-13 by the same synthetic process as that for Compound 1-41 in 
Example 41 by way of the intermediate 2-(N-trichloroacetylcarbamoyl) oxymethyl-5-(3-chlorophenylthio)-4-isopropyl-1- 
methyl-1 H-imidazole. 

NMR of the intermediate was measured. 



1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .27 (d, J=7.0 Hz, 6H), 3.19 (sept, 1 H), 3.63 (s, 3H), 5.40 (s, 2H), 6.84 (dt, J=7.4 
Hz, 2.0 Hz, 1H), 6.93 (t, J=2.0 Hz, 1H), 7.10-7.23 (m, 2H) Compound I - 42 mp 117 - 118 °C • 
1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=7.0 Hz, 6H), 3.16 (sept. 1H), 3.56 (s, 3H), 4.80 (br, 2H), 5.22 (s, 2H), 
6.79-6.83 (m, 1H), 6.93-6.94 (m, 1H), 7.09-7.19 (m, 2H) 



40 Example 43 



Synthesis of 5-(3,5<Ji<*lorophenylthio)-4-isopropyM^ (Com- 
pound I-43) 



45 In dry tetrahydrofuran (6 ml) was dissolved 0.300 g (0.91 mmol) of [5-(3,5<Jichlorophenylthio)-4-isopropyM -methyi- 
1 H-imidazol-2-yl]methanol (Compound I-8) and 0.48 ml (8.15 mmol) of methylisocyanate. To this solution was added 
0.04 ml of bis(tributyltin)oxide, and the mixture was stirred at room temperature for 2.5 hours. The reaction mixture was 
concentrated under reduced pressure. The residue was fractionated by silica gel chromatography (acetone:methylene 
chloride = 1 :4), and recrystallized from isopropyl ether to obtain 0.345 g of (Compound I-43) (yield 98%). 

so mp112-113°C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=7.0 Hz, 6H), 2.82 (d, J=4.8 Hz, 3H). 3.13 (sept, 1H), 3.56 (s, 3H), 4.78 
(br, 1H), 5.22 (s, 2H), 6.79 (d, J=2.0 Hz, 2H), 7.12 (t, J=2.0 Hz, 1H) 



55 



EP0786 455A1 



Eementary analysis (C^H^CIgNaOaS) 



Calc. (%) 


C.49.49 


H.4.93 


N.10.82 


S.8.26 


Ci,1 8.26 


Found (%) 


C.49.47 


H.4.94 


N, 10.87 


S.8.20 


Q, 18.35 



10 

Example 44 

Synthesis of 5-(3,5-<fich!orophenylthio)-4-isopropyl-1-me^ (Com- 
pound I-44) 

15 

To a dry tetrahydrofuran-dimethylformamide (1:1 v/v, 1 ml) solution of 50 mg (0.15 mmol) of [5-(3 ( 5-dichlorophe- 
nylthio)-4-isopropyl-1-methyl-1HHmidazol-2-yn-methanol (Compound I-8) was added 6.6 mg (0.17 mmol) of 60% 
sodium hydride under nitrogen atomosphere, and the mixture was stirred at room temperature for 30 minutes. Then, 22 
mg (0.3 mmol) of methylisothiocyanate was added under ice-cooling. The mixture was stirred at the same temperature 
20 for 30 minutes, and at room temperature for 30 minutes. To the reaction mixture, an aqueous ammonium chloride solu- 
tion was added to terminate the reaction. The mixture was extracted with diethyl ether. The organic layer was washed 
with saturated brine and dried over magnesium sulfate. The solvent was concentrated under reduced pressure, and the 
residue was purified by silica gel chromatography (ethyl acetatern-hexane = 1:1) to give 37 mg of 5-(3.5-dich!orophe- 

nylthio)-4-isopropyl-1-methyl-2-(N-methylthiocart>amoyO (Compound I -44) (yield 60%). mp 

25 119-121°C. 

1 H - NMR (CDCI 3 - IMS) 6 ppm: 1 .25 (d, J=6.8 Hz, 6H), 3.1 1 (d, J=4.8 Hz, 3H), 3.12 (sept 1 H), 3.55 (s, 3H), 5.59 
(s, 2H), 6.70 (br, 1H), 6.80 (d, J=1.8 Hz, 2H), 7.13 (t, J=1.8 Hz, 1H) 

30 



Elementary analysis (C 16 H 19 Cl2N 3 OS2) 



Calc. (%) 


C47.52 


H.4.74 


N, 10.39 


S, 15.86 


Cl.17.53 


Found (%) 


C.47.27 


H,4.80 


N, 10.33 


S.15.73 


CI, 17.84 



40 

Example 45 

Synthesis of 1^enzyl-2-carbamoyloxymethyl-5-(3,5<lichto (Compound I-45) 

45 In dry tetrahydrofuran was dissolved 204 mg (0.50 mmol) of [5-(3,5<Jichlorophenylthio)-4-isopropyl-1-methyl-1H- 
imidazol-2-yQmethanol (Compound I-8), and to the solution, 72 mg (0.60 mmol) of chloroacetylisocyanate was added 
dropwise at room temperature with stirring. The mixture was stirred at the same temperature for 1 hour. The reaction 
mixture was neutralized with a saturated aqueous sodium hydrogen carbonate solution, and extracted with ethyl ace- 
tate. The organic layer was washed with water, and then, dried over sodium sulfate. The solvent was concentrated 

so under reduced pressure, and thus-obtained oil 1-benzyl-2-(N-chloroacetylcarbamoyIoxymethyl)-5-(3,5-dichlorophe- 
nylthio)-4-isopropyl-1H-imidazole was used in the next reaction without purification. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.30 (d, J=6.9 Hz, 6H), 3.16 (sept, 1H), 4.32 (s, 2H), 5.25 (s, 2H), 5.27 (s, 2H), 
6.71 (d, J=3 Hz, 2H), 6.85-6.87 (m, 2H), 7.04 (d. J=1.8 Hz, 1H), 7.2-7.3 (m, 3H), 7.65 (br, 1H) 

55 

The above intermediate was dissolved in methanol (3 ml), followed by addition of 0.1 ml of water, and 5 mg of zinc 
powder was added at room temperature with stirring. The mixture was stirred at room temperature for 2 hours. The 
reaction mixture was concentrated under reduced pressure, and a saturated aqueous solution of sodium hydrogen car- 
bonate was added to the residue to neutralize. The insoluble material was filtered off through Celrte, and the filtrate was 
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extracted with methylene chloride. The extract was washed with water, dried over sodium sulfate, and concentrated 
under reduced pressure. The residue was crystallized from diethyl ether and filtrated to give 1 15 mg of (Compound I- 
45) (yield 51% from (12a)). mp 60-€5°C (bubbling degradation). 

5 1 H - NMR (CDCI3 - TMS) 6 ppm: 1.29 (d, J=7.2 Hz, 6H), 3.15 (sept, 1H), 5.20 (s, 2H), 5.23 (s, 2H), 6.66 (s. 2H), 

6.89-6.92 (m, 2H), 7.00 (S, 1 H), 7.1 0-7.22 (m, 3H) 



10 



Elementary analyas (C^^i d2N 3 0 2 S ■ 0.15 • H 2 0) 



Calc. (%) 


C.55.52 


H,4.99 


N,9.25 


S.7.05 


Cl.15.61 


Found (%) 


C.55.74 


H,5.05 


N.8.77 


S.6.84 


CI. 15.50 



Example 46 

20 

Synthesis of 1 4)enzy1-2-carbamoyloxymethyl-5-(3-<ftto (Compound 1-46) 

Compound 1-46 was obtained by the same synthetic process as that for Compound 1-45 in Example 45. The NMR 
data was provided only for the intermediate. 
25 The intermediate 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.31 (d. J=6.6 Hz, 6H), 3.24 (sept, 1H), 4.32 (s. 2H), 5.24 (s, 3H), 6.80-7.27 (m, 
9H),7.62 (br, 1H) 

30 Compound I-46 mp 96-98 °C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.29 (d, J=7.2 Hz, 6H), 3.20 (sept, 1H), 4.50 (br, 2H), 5.15 (s, 2H), 5.22 (s, 2H), 
6.76-7.26 (m, 9H) 

35 



Elementary analysis (C 21 H22CIN 3 02S • 0.6 • H 2 0) 



Calc. (%) 


C.59.09 


H.5.49 


N,9.85 


S.7.51 


Cl.8.32 


Found (%) 


C.59.33 


H.5.44 


N.9.68 


S.7.17 


Cl,7.87 



45 

Example 47 

Synthesis of 1^enzyl-2-caitemoyloxymethyl-4-isopro^ (Compound I-47) 

so Compound I-47 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The NMR 
data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.32 (d, J=6.9 Hz, 6H), 3.22 (sept, 1H), 4.31 (s, 2H), 5.28 (s, 2H), 6.83-6.86 (m, 
55 2H), 7.14-7.27 (m, 5H), 7.6 (s. 1H), 7.75 (br, 1H), 7.90 (dd,J=11.4 Hz, 1.2 Hz, 1H) 
Compound I -47 mp 58°C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.29 (d, J=7.2 Hz, 6H), 3.17 (sept, 1H), 4.57 (br. 2H). 5.21 (s, 2H), 5.25 (s, 2H), 
6.87-6.90 (m, 2H), 7.07-7.16 (m, 4H), 7.26 (t. J=7.5 Hz, 1H), 7.55 (t, J=1.8 Hz, 1H), 7.71 (dd, J=11 Hz, 0.9 Hz, 1H) 
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Elemoitary analysis (C21H22N4O4S • 0.6 ■ HgO • 0.5 






' Et 2 0) 






Calc.(%) 


C.58.00 


H.6.02 


N.11.77 


S.6.73 


Found (%) 


C.57.91 


H,5.72 


N.11.73 


S.6.71 



Example 48 

15 Synthesis of 1 -allyl-2-rarbamoyioxymethyW-isopr^ H-imidazole (Confound I-48) 

Compound I-48 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The NMR 
data was provided only for the intermediate. 
The intermediate 

20 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=9.9 Hz, 6H), 3.15 (sept, 1H), 4.42 (s, 2H), 4.67-4.69 (m, 2H), 4.84 (dt. 
J=20.1 Hz, 1.5 Hz, 1H), 5.07 (d, J=11.7 Hz, 1H), 5.29 (s, 2H), 5.62-5.80 (m, 1H), 7.42 (t, J=7.8 Hz, 1H), 7.78 (t. 
J=2.1 Hz, 1H), 7.99 (dd, J=10.5 Hz, 0.9 Hz, 1H), 8.06 (br, 1H) 
Compound i-48 mp 124-125 °C 
25 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.27 (d, J=6.9 Hz, 6H), 3.15 (sept, 1H), 4.65-4.66 (m. 2H), 4.88 (dd, J=17 Hz, 0.6 
Hz, 1H), 5.05 (dd, J=1 1.1 Hz, 0.9 Hz, 1H), 5.19 (s, 2H), 5.64-5.78 (m, 1H), 7.41 (t, J=7.8 Hz, 1 H), 7.81 (t, J=1.8 Hz, 
1 H), 7.98 (dd. J=1 1 . 1 Hz, 0.9 Hz, 1 H) 



Elementary analysis (C 17 H2oN 4 04S • H 2 0 

Et 2 0) 


• 0.5 • 


Calc. (%) 


C52.87 


H,6.32 


N, 12.99 


S.7.43 


Found (%) 


C.52.91 


H,6.00 


N.12.65 


S.7.24 



40 

Example 49 

Synthesis of 2-carbamoyloxymethyl-1 -ethyi-4-isopropyl-5-(3-nrtrophenyithio)-1 H-imidazole (Compound I-49) 

45 Compound I-49 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The NMR 
data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.21 (t, J=7.5 Hz, 3H), 1.24 (d, J=7.2 Hz, 6H), 3.13 (sept, 1H), 4.13 (q, J=7.5 Hz, 
50 2H), 5.33 (s, 2H), 7.25 (dt, J=8.1 Hz, 0.9 Hz, 1 H), 7.43 (t, J=7.8 Hz, 1H), 7.94 (t, J=1.8 Hz, 1 H), 7.99 (dd, J=2.4 Hz, 
8.4 Hz, 1H),8.20(br, 1H) 
Compound l-49rnp 131-137 °C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.20 (t, J=7.5 Hz, 3H), 1.26 (d. J=6.9 Hz, 6H), 3.14 (sept, 1H), 4.03 (q, J=7.5 Hz, 
2H), 4.75 (br, 2H), 5.23 (s, 2H), 7.27 (m, 1H), 7.42 (t, J=7.8 Hz, 1H), 7.83 (t. J=2.1 Hz, 1H), 7.98 (dd. J=9.6 Hz, 1.2 
55 Hz, 1 H) 
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Elementary analysis (C^H^N^S) 



Calc.(%) 


C.52.73 


H.5.53 


N.15.37 


S.8.80 


Found (%) 


C.52.83 


H.5.61 


N, 15.07 


S.8.53 



Example 50 

Synthesis of 2n^rbanroyloxymethyi-4-isopropy1-5^ H-imidazole (Compound 1-50) 

Compound 1-50 was obtained by the same synthetic process as that for Compound 1-45 in Example 45. The NMR 
data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.88 (t. J=7.2 Hz, 3H) f 1.24 (d, J=6.9 Hz, 6H), 1.52-1.62 (m, 1H), 3.12 (sept. 1H), 
3.94 (U=8.1 Hz, 2H), 4.44 (s, 2H), 5.32 (s. 2H), 7.24 (dt. J=8.1 Hz, 0.6 Hz, 1 H), 7.43 (t. J=8.4 Hz, 1 H), 7.77 (t, J=1 .8 
Hz, 1 H),7.99 (dd, J=2.1 Hz, 9.3 Hz, 1 H) 
Compound I-50 mp 120-124 °C 

1 H - NMR (CDCI3 - HAS) 6 ppm: 0.87 (t. J=9.9 Hz, 3H), 1 .25 (d,J=7.2 Hz, 6H), 1 .50-1 .65 (m, 2H), 3.12 (sept, 1 H), 
3.91 (dt. J=8.1 Hz, 1.2 Hz. 2H), 4.75 (br, 2H), 5.22 (s, 2H), 7.22 (dt. J=7.8 Hz, 1.8 Hz, 1H). 7.41 (t. J=7.8 Hz, 1H). 
7.80 (t. J=1.8 Hz, 1H), 7.98 (dd, J=0.9 Hz. 9.3 Hz. 1H) 



Elementary analysis (C-iyH^N^S) 



Calc. (%) 


C.53.95 


H.5.86 


N.14.80 


S.8.47 


Found (%) 


C.53.83 


H.5.85 


N.14.70 


S.8.61 



Example 51 

Synthesis of 2-<»fbamoyloxymethy1-5-(3,5-dichloroph (Compound 1-51) 

Compound 1-51 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 110- 
112°C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.88 (t, J=7.4 Hz, 3H), 1.25 (d, J=7.0 Hz, 6H), 1 .50-1.65 (m, 2H), 3.09 (sept, 1H), 
3.85-3.93 (m, 2H), 4.71 (br, 2H), 5.22 (s. 2H), 6.79 (d, J=2 Hz, 2H). 7.12 (t, J=1.6 Hz, 1H) 



Elementary analysis (C 17 H 21 Cl2N302S • 0.6 

• H 2 0) 



Calc. (%) 


C.49.42 


H.5.42 


N.10.17 


Found (%) 


C.49.14 


H.5.25 


N.10.07 



EP0786455A1 

Example 52 

Synthesis of 2-<»rbamoyioxymethyl-5-(3,5Kfi<*l^^ (Compound I-52) 

Compound (-52 was obtained by the same synthetic process as that for Compound M5 in Example 45. mp 148- 
149°C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.21 (t J=7.2 Hz, 3H), 1.26 (d. J=7.2 Hz, 6H), 3.11 (sept, 1H), 4.00 (q. J=7.2 Hz, 
2H), 4.76 (br, 2H), 5.22 (s. 2H), 6.81 (d, J=1.8 Hz, 2H), 7.12 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 16 H 19 Cl 2 N30 2 S) 



Calc. (%) 


C.48.37 


H.5.07 


N,10.58 


S.8.07 


Cl.17.85 


Found (%) 


C.48.32 


H.4.94 


N,10.45 


S.8.28 


CI, 17.88 



Example 53 

Synthesis of 2-carbamoyloxymethyl-5-(3-chlorophenylthioH (Compound I-53) 

Compound I-53 was obtained by the same synthetic process as that for Compound 1 -45 in Example 45. mp 98-100 

°C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.19 (t, J=7.4 Hz, 3H), 1.25 (d, J=6.6 Hz, 6H), 3.15 (sept. 1 H), 4.00 (q, J=7.4 Hz, 
2H), 4.77 (br, 2H), 5.21 (s, 2H), 6.80-7.16 (m, 4H) 

Example 54 

Synthesis of 2-caitoanrrayloxymethyl-5-(3-chlorophe (Compound I-54) 

Compound I-54 was obtained by the same synthetic process as that for Compound I -45 in Example 45. mp 1 10- 
112°C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.88 (t, J=7.5 Hz, 3H), 1.27 (d, J=6.6 Hz, 6H), 1.56-1.64 (m, 2H), 3.15 (sept, 1H), 
3.86-3.93 (m, 2H), 4.76 (br, 2H) ( 5.23 (s, 2H), 6.81-7.20 (m, 4H) 



Elementary analysis (C 17 H22CIN 3 02S • 0.2 • H 2 0) 



Calc. (%) 


C.54.96 


H.6.08 


N,11.31 


S.8.63 


CI ,9.54 


Found (%) 


C.54.89 


H.5.97 


N.11.28 


S,8.43 


CI, 10.06 



Example 55 

Synthesis of 2-carbamoyloxymethyl-5-(3 P 5-dichlorophenylthio)-4-isopropyl-1 -(1.1 ,1 -trif luoroethyl)-1 H-imidazole (Com- 
pound I-55) 

Compound I-55 was obtained by the same synthetic process as that for Compound I -45 in Example 45. The NMR 
data was provided only for the intermediate. 
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The intermediate 

1 H - NMR (CDQ 3 - TMS) 8 ppm: 1.25 (d, J=72 Hz, 6H), 3.08 (sept 1H), 4.38 (s, 2H), 4.83 (q f J=7.5 Hz, 2H), 5.31 
(s, 2H), 6.75 (d, J=1.8 Hz, 2H), 7.15 (t J=1.8 Hz, 1H), 8.21 (b, 1H) 
5 Compound I-55 mp 157-159 °C 

1 H - NMR (CDCfe - TMS) 8 ppm: 1 .26 (d, J=6.8 Hz, 6H), 3.1 1 (sept 1 H), 4.74 (b, 2H), 4.84 (q, J=7.6 Hz, 2H), 5.21 
(s, 2H), 6.75 (d. J=1.4 Hz, 2H) t 7.15 (t J=1.4 Hz, 1H), 851 (b, 1H) 



10 



Elementary analysis (C16H16CI2F3N3O2S) 



15 



Calc. (%) 
Found (%) 



C.43.45 


H.3.65 


N,9.50 


Q, 16.03 


F, 12.89 


S.7.25 


C.43.41 


H.3.70 


N.9.37 


Cl,15.88 


F, 12.87 


S.7.24 



20 Example 56 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichloropheny^ (Compound I- 

56) 

25 Compound i-56 was obtained by the same synthetic process as that for Compound I-45 in Example 45. The NMR 
data was provided only for the intermediate. 
The intermediate 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.15 (sept, 1H), 4.42 (s, 2H), 6.05 (d, J=52 Hz, 2H), 6.84 
so (d, J=1.8 Hz, 2H), 7.16 (t, J=1.8 Hz, 1H), 8.1 1 (b, 1H) 
Compound I-56 mp 166-169 °C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=7.2 Hz, 6H), 3.16 (sept 1H). 5.29 (s. 2H), 6.04 (d, J=52 Hz, 2H), 6.85 
(d, J=1.8 Hz, 2H), 7.14 (t, J=1.8 Hz, 1H) 





Elementary analysis (C 15 H 16 CI 2 FN 3 0 2 S) 


40 


Calc. (%) 


C.45.93 


H,4.11 


N.10.71 


CI, 18.08 


F.4.84 


S.8.17 




Found (%) 


C.45.62 


H.4.11 


N.10.71 


CI, 18.36 


F.5.08 


S.8.16 



45 

Example 57 

Synthesis of 2K»it>amoyloxymethyl-1-ethyl-5-^ (Conpound I-57) 

so Compound I-57 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 1 10- 
112°C 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.15 (t, J=7.2Hz, 3H), 1.25 (d, J=7.0Hz, 6H), 3.08-3.22 (m, 1 H), 4.03 (q, J=7.2Hz, 
2H), 4.60-4.80 (b, 2H), 5.21 (s, 2H), 6.60-6.86 (m, 3H), 7.15-7.25 (m, 1H) 
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Example 58 

Synthesis of 2K^rbanrx)yloxymethyl-5-(3,5<fif luorophenytthio)-1 -ethyM-isopropyl-1 H-inrodazole (Compound I-58) 

5 Compound I-58 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 128- 
130°C 

1 H - NMR (CDOj - TMS) 8 ppm: 1.21 (t, J= 7.2 Hz, 3H), 1.25 (d, J=7.0 Hz, 6H), 3.1 1 (sept, 1H), 3.98 (q, J=7.2 Hz, 
2H), 4.60-4.84 (bg, 2H), 5.30 (s, 2H), 6.60-6.64 (m, 3H) 

10 

Example 59 

Synthesis of 2-rarbamoyloxym ethyl -4-(3-chlorophenyHh^ (Compound I-59) 

15 In 5 ml of dry tetrahydrofuran was dissolved 200 mg (0.67 mmol) of [4-(3-chlorophenylthio)-5-isopropyi-1 -methyl - 
1 H-imidazol-2-yOmethanol (Compound I-38), and 190 mg (1 .0 mmol) of trichloroacetylisocyanate was added to the mix- 
ture with cooling at -40°C . After 10 minutes, the mixture was warmed to 0°C , and stirred at the same temperature for 
10 minutes. To the reaction mixture, ice-water was added, and then, the mixture was neutralized with a saturated aque- 
ous sodium hydrogen carbonate solution, and extracted with ethyl acetate. The organic layer was washed with water 

20 and dried over sodium sulfate. The solvent was concentrated under reduced pressure, and to the residue was added 5 
ml of methanol, 0.5 ml of water and 0.5 ml of triethylamine. The mixture was stirred at 50°C for 30 minutes. To the reac- 
tion mixture was added water, extracted with methylene chloride, the extract was washed with water and dried over 
sodium sulfate. The solvent was concentrated under reduced pressure, and the residue was purified by silica gel chro- 
matography (ethyl acetate). The product was recrystallized from ethyl acetate/isopropyl ether to give 1 80 mg of the tar- 

25 get compound (Compound I-59) (yield 79%). mp 145-146 °C . 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.33 (d, J=7.2 Hz, 6H), 3.24 (sept, 1H), 3.68 (s, 3H), 4.81 (br, 2H), 5.19 (s, 2H), 
6.97-7.15 (m, 4H) 

IR (nujol) 3382, 3160, 1741, 1715 cm 1 



Elementary analysis (C 1 5H 18 CIN 3 0 2 S) 


Calc. (%) 
Found (%) 


C.53.01 
C53.13 


H.5.34 
H.5.42 


N, 12.36 
N,12.28 


S,9.43 
S.9.41 


Cl.10.43 
Cl,10.40 



40 

Example 60 

Synthesis of 2- {[5-(3,5-dichlorophenylthio)-4-isopropyl-1-methylimidazol-2-yl]methQxy} ethyl acetate (Compound I -60) 

45 

In dry dimethytformamide (10 ml) was dissolved 500 mg (1.50 mmol) of [5-(3',5 , -dichlorophenylthio)-4-isopropyl-1- 
methyl-1H-imidazol-2-yl]methanol (Compound I-8), followed by addition of 180 mg (4.50 mmol) of 60% sodium hydride 
at room temperature, and the mixture was stirred for 5 minutes. To this solution was added 452 mg (2.70 mmol) of 2- 
bromomethyl-1 ,3-dioxoJan, and the mixture was heated at 50°C for 2 hours. The reaction mixture was poured into ice- 
50 water and extracted with diethyl ether. The organic layer was washed with water, dried over sodium sulfate, and evap- 
orated under reduced pressure. The residue was fractionated by silica gel chromatography (ethyl acetate) to give 1 56 
mg of 5-(3,5«li(^lorophenylthio)-2-(1,3<iioxolan^ (23a) as oil (yield 

25%). 

55 1 H - NMR (CDCI3 - TMS) 6 ppm: 1.24 (d, J=6.8 Hz, 6H), 3.11 (sept 1H), 3.57 (s, 3H), 3.83-3.98 (m, 4H), 4.24 (d, 
J=4.0 Hz, 2H), 4.74 (s, 2H), 5.05 (t, J=4.0 Hz, 1H), 6.78 (m, 2H), 7.10 (m, 1H) 

In a mixture of methanol (1 ml) and 6N-hydrochlorlc acid (1 ml) was dissolved 156 mg (0.37 mmol) of 5-(3,5<lichlo- 
rophenytthio)-2-(1 ,3-dioxolan-2-yloxymethyl)-4-isopropyi-1 -methylimiclazole (23a). and the mixture was stirred at room 
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temperature for 3 hours. To the reaction mixture was added a saturated aqueous sodium hydrogen carbonate solution 
to neutralize, and extracted with methylene chloride. The organic layer was washed with water and dried over sodium 
sulfate. The solvent was distilled off under reduced pressure, and the residue was fractionated by silica gel chromatog- 
raphy (ethyl acetate) to obtain 39 mg of {[5-(3 r 5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methoxy} 
5 acetaldehyde (24a) as oil (yield 28%). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (d. J=7.0 Hz, 6H), 3.12 (sept 1H), 3.63 (s, 3H), 4.23 (s, 2H), 4.75 (s. 2H), 
6.81 (m, 2H), 7.13 (m, 1H), 9.64 (s. 1H) 

10 In ethanol (6 ml) was dissolved 220 mg (0.59 mmol) of [5-{3,5<iichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imida- 
zol-2-yimethoxy]acetaldehyde (24a), followed by addition of 45 mg (1 .2 mmol) of sodium borohydride, and the mixture 
was stirred for 15 minutes. The reaction mixture was weakly acidified with acetic acid. A saturated aqueous sodium 
hydrogen carbonate solution was added to neutralize again, and the mixture was extracted with methylene chloride. 
The extract was washed with water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, 

is and the residue was fractionated by silica gel chromatography (ethyl acetate). The product was recrystallised from n- 
hexane to give 144 mg of 2- {[5-{3,5-dichlorophenytthio)-4-isopropyM^ ethanol (25a) 

(yield 65%). mp 89-90°C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H), 3.28 (br, 1H), 3.54 (s, 3H), 3.65-3.78 (m, 
20 4H), 4.72 (s, 2H), 6.79 (m, 2H), 7.12 (m, 1H) 



25 


Elementary analysis (C^H^C^^C^S) 




Calc. (%) 


C,51 .20 


H.5.37 


N.7.46 


S.8.54 


Cl.18.89 




Found (%) 


C.51.00 


H.5.41 


N.7.43 


S.8.46 


CIJ9.15 



30 



To dry methylene chloride solution (5 ml) of 200 mg (0.5 mmol) of 2- {[5-(3,5<iichlorophenylthio)-4-isopropyl-1- 
methyl-1 H-imidazol-2-yQmethoxy} ethanol (25a), 1 61 mg (1 .60 mmol) of triethylamine was added. Under ice-cooling, 63 
mg (0.8 mmol) of acetyl chloride was added, and the mixture was stirred at the same temperature for 15 minutes. To 
35 the reaction mixture, a saturated aqueous solution of sodium hydrogen carbonate was added, neutralized, and 
extracted with methylene chloride. The extract was washed with water and dried over sodium sulfate. The solvent was 
distilled off under reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetatern-hexane 
= 1:1) to obtain 200 mg of 2-[5-(3,5<iichlorophenytthio)-4ssopr^ acetate (Com- 

pound I-60) as oil (yield 90%). 

40 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=7.0 Hz, 6H), 2.05 (s, 3H), 3.12 (sept, 1H), 3.57 (s, 3H), 3.68 (t, J=4.6 
Hz, 2H), 4.22 (t, J=4.6 Hz, 2H), 4.70 (s. 2H), 6.78 (m, 2H), 7.12 (m, 1H) 

Example 61 

45 

Synthesis of (2-carbamoyloxy)ethoxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazole (Compound 
1-61) 

Dry tetrahydrofuran solution (5 ml) of 200 mg (0.50 mmol) of 2- {[5-(3,5-dichiorophenylthio)-4-isopropyl-1-methyl- 
50 1 H-imidazol-2-yl]methoxy} ethanol (25a) was cooled to -40°C , and 1 50 mg (0.8 mmol) of trichloroacetylisocyanate was 
added. The mixture was stirred at the same temperature for 10 minutes. Then, the mixture was warmed to 0°C and 
stirred at the same temperature for 10 minutes. To the reaction mixture, ice-water was added, extracted with ethyl ace- 
tate, the organic layer was washed with water and dried over sodium sulfate. The solvent was concentrated under 
reduced pressure, and to the residue was added 4 ml of methanol, 0.5 ml of water and 0.5 ml of triethylamine, and the 
55 mixture was stirred at 50°C for 30 minutes. Ttie reaction mixture was cooled to room temperature, water was added, 
extracted with methylene chloride. The extract was washed with water and dried over sodium sulfate. The solvent was 
distilled off under reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetate). The 
product was recrystallized from n-hexane to give 1 97 mg of the target compound (Compound 1-61 ) (yield 88%). mp 1 02- 
103°C. 
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1 H - NMR (CDCfe - TMS) 8 ppm: 1.25 (d. J=7.0 Hz, 6H), 3.12 (sept 1H), 3.56 (s, 3H). 3.69 (t, J=4.8 Hz, 2H), 4.24 
(t, J=4.8 Hz, 2H). 4.66 (br, 2H), 4.70 (s, 2H), 6.79 (m, 2H), 7.1 1 (m, 1 H) 
IR (nujol) 3360, 3160, 1696, 1079 cm' 1 



Elementary analysis (C 17 H 21 Cl2N303S) 



Calc. (%) 


C.48.81 


H.5.06 


N.10.04 


S.7.66 


CI, 16.95 


Found (%) 


C.48.73 


H.5.09 


N, 9.93 


S.7.68 


Cl.16.66 



Example 62 

Synthesis of 2- {[5-(3,5<lich!orophenytthio)-1-ethyM ethyl acetate (Compound I- 

62) 

5-(3,5-Dichlorophenylthio)-2-(1,3Kfo^ (23b) was obtained by 

the same synthetic process as that for (23a) in Example 60. Oil. 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.24 (d, J=6.8 Hz, 6H), 1.24 (t, J=7.2 Hz, 3H), 3.09 (sept. 1H), 3.57 (d, J=3.8 Hz, 
2H), 3.88-4.10 (m, 6H), 4.73 (s, 2H), 5.06 (t, J=3.8 Hz, 1H), 6.79 (m, 2H), 7.1 1 (m, 1H) 

{[5-(3,5-Dichlorophenylthio)^-isopropyl-1-methyl-1H-imidazol-2-yl]methoxy) acetaldehyde (24b) was obtained 
from (23b). Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.24 (d, J=7.0 Hz, 6H), 1.26 (t, J=7.0 Hz, 3H), 3.09 (sept, 1H), 4.07 (q, J=7.0 Hz, 
2H), 4.23 (s, 2H), 4.74 (s, 2H), 6.81 (m, 2H), 7.16 (m, 1H), 9.65 (s. 1H) 

2- {[5-(3,5-Dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl]methoxy} ethanol (25b) was obtained from 
{[5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyI-1H-imidazol-2-yl]methoxy } acetaldehyde (24b). mp 93-94°C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .22 (t, J=7.4 Hz, 3H), 1 .25 (d, J=7.0 Hz, 6H), 3.1 0 (sept, 1 H), 3.52 (br, 1 H), 3.71 - 
3.79 (m, 4H), 3.97 (q, J=74 Hz, 2H), 4.71 (s, 2H), 6.80 (m, 2H), 7.12 (m, 1H) 
I R (nujol) 3274, 1560 cm" 1 



Elementary analysis (C 17 H22CI 2 N202S) 



Calc. (%) 


C.52.44 


H.5.70 


N.7.19 


S, 8.24 


Cl,18.21 


Found (%) 


C51.98 


H.5.76 


N.7.14 


S, 8.10 


CI, 18.08 



Compound I-62 was obtained from 2- {(5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-y0methoxy} 
ethanol (25b) by the same synthetic process as that for Compound I-60 in Example 60. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .24 (t, J=7.2 Hz, 3H), 1 .25 (d, J=6.8 Hz, 6H), 2.05 (s, 3H). 3.09 (sept, 1 H), 3.70 
(t, J=4.6 Hz, 2H), 4.01 (q, J=7.2 Hz, 2H), 4.23 (t, J=4.6 Hz, 2H), 4.69 (s, 2H), 6.80 (m, 2H), 7.1 1 (m, 1H) 
IR (nujol) 1741, 1563. 1231 cm" 1 
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Example 63 

Synthesis of (2-carbanrK>y1oxy)ethoxym (Compound I- 

63) 

5 

Conpound 1-63 was obtained by the same synthetic process as that for Compound 1-61 in Example 61 . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (t, J=7.0 Hz. 3H). 1.25 (d,J=7.0 Hz, 6H). 3.09 (sept, 1H), 3.69-3.73 (m t 2H). 
4.00 (q, J=7.0 Hz, 2H), 4.22-4.26 (m, 2H), 4.69 (s, 2H), 4.79 (br, 2H), 6.80 (m, 2H), 7.12 (m, 1H) 
10 I R (nujol) 3348. 31 84. 1 725. 1 563, 1 324 cm" 1 

Example 64 

Synthesis of 2-[4-(3.5-<jichlorophenylthio)-5HSopropyl-1-methyl-1 H-imidazol-2-yl]methoxy } ethyl acetate (Compound I- 
15 64) 

4-(3,5-Di(*lorophenylthio)-2-(1,3-dioxolan^ (23a 1 ) was obtained 

from [4-(3,5-dichlorophenylthio)-5-isopropyl-1 -methyi-1 H-imidazol-2-yl]methanol by the same synthetic process as that 
for (23a) in Example 60 as oil. 

20 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.32 (d, J=7.2 Hz, 6H), 3.21 (sept, 1H), 3.56 (d. J=4.0 Hz,2H), 3.71 (s. 3H), 3.80- 
4.00 (m. 4H), 4.70 (S. 2H), 5.05 (t, J=4.0 Hz, 1H), 6.91 (m, 2H), 7.04 (m, 1 H) 

{[4-(3,5<lichlorophenyimio)-5-isopro^ acetoaldehyde (24a*) was obtained as 

25 oil from 4-(3,5<Jichlorophenytthio)-2-(^ {23*1 by the 

same synthetic process as that for (24) in Example 60. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.34 (d ( J=7.2 Hz, 6H), 3.22 (sept. 1H), 3.78 (s. 3H). 4.25 (s. 2H), 4.70 (s, 2H), 
6.89 (m, 2H), 7.05 (m, 1 H), 9.62 (s, 1H) 

30 

2- {[4-(3,5-dichlorophenylthio)-5-isopropyl-1-methyl-1H-imidazol-2-y0methoxy} ethanol (25a') was obtained by the 
same synthetic process as that for (25a) in Example 60. 
mp 67-68 °C. 

35 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.33 (d, J=7.2 Hz, 6H), 2.30 (br, 1H), 3.21 (sept, 1H), 3.59-3.78 (m, 4H), 3.70 (s, 
3H), 4.66 (s, 2H), 6.91 (m, 2H), 7.05 (m, 1H) 



40 



Elementary analysis (C^H^C^l^C^S) 



45 



Calc. (%) 


C.51.20 


H.5.37 


N.7.46 


S, 8.54 


Found (%) 


C.51.18 


H.5.38 


N.7.55 


S. 8.75 



CI. 18.89 
CI. 18.80 



Compound I-64 was obtained by the same synthetic process as that for Compound I-60 in Example 60 as oil. 

50 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.33 (d, J=7.2 Hz, 6H), 2.08 (s, 3H), 3.21 (sept, 1H). 3.69 (t, J=4.6 Hz. 2H), 3.70 
(S, 3H), 4.21 (t, J=4.6 Hz. 2H), 4.65 (s, 2H), 6.91 (m t 2H), 7.05 (m, 1H) 
IR (nujol) 1738, 1563. 1232 cm* 1 

Example 65 

55 

Synthesis of (2-carbamoyloxy)ethoxymethyl-4-(3,5-dichlorophenylthio)-5-isopropyi-1 -methyl-1 H-imidazole (Compound 
I -65) 

Compound I -65 was obtained as oil from the alcohol compound (25a*) that was synthesized in Example 64 by the 



EP0786455A1 

same synthetic process as that for Compound 1-61 in Exanple 61 . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.33 (d. J=7.2 Hz, 6H), 3.21 (sepUH), 3.67-3.72 (m. 2H), 3.70 (s. 3H) ( 4.21-4.25 
(m, 2H), 4.66 (s, 2H), 4.73 (br, 2H), 6.91 (m ( 2H). 7.05 (m. 1 H) 

5 

Example 66 

Synthesis of 2-aminomethyl-5-(3,5<JicNorophenylto^ oxalate (Compound I -66) 

10 To dry dimethyfformamide (50 ml) solution of 22.5 g (67.9 mmol) of [5-(3,5^jichlorophenylthio)-4-isopropyl-1- 
methyl-1 H-imidazol-2-yl]methanol (Compound I-8) was added 25.0 ml of thionyi chloride, and the mixture was stirred at 
room temperature for 1 hour. The reaction mixture was concentrated under reduced pressure, and to the residue, ethyl 
acetate was added and extracted. The extract was neutralized with a saturated aqueous sodium hydrogen carbonate 
solution and dried over magnesium sulfate. The solvent was distilled off under reduced pressure to give 23.7 g of 2- 

15 chloromethyl-5-(3 f 5^ich!oroph (28a) (yield about 100%). mp 110-111 °C . 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.12 (sept. 1 H), 3.59 (s, 3H), 4.73 (s. 2H), 6.79 (d. J=1.8 
Hz, 2H), 7.13 (t, J=1.8 Hz, 1H) 



20 





Elementary analysis (C^H^C^S) 


25 


Calc. (%) 


C.48.08 


H.4.32 


N.8.01 




Found (%) 


C.47.98 


H.4.39 


N.8.12 



30 To dry dimethylformamide solution (70 ml) of 23.7 g of 2-chloromethyl-5-(3,5<lichlorophenylthio)-4-«sopropyl-1- 

methyl-1 H-imidazoI (28a) was added 5.30 g of sodium azide, and the mixture was stirred with heating at 80 °C for 16 

hours. The reaction mixture was added to ice-water, and extracted with diethyl ether. The organic layer was washed with 

water and dried over magnesium sulfate. The solvent was distilled off under reduced pressure, and 24.2 g of 2-azid- 

omethyl-5-(3 f 5-dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazole (29a) was obtained (yield about 100%). mp 84- 
35 85°C . 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.26 (d, J=6.6 Hz, 6H), 3.13 (sept, 1 H), 3.55 (s, 3H), 4.35 (s, 2H), 6.79 (d, J=2.0 
Hz, 2H), 7.13 (t. J=2.0 Hz, 1H) 

40 





Elementary analysis (C 14 H 15 Cl2N 5 S) 


45 


Calc. (%) 


C.47.20 


H.4.24 


N, 19.66 


S.9.00 


CI, 19.90 




Found (%) 


C47.24 


H.4.31 


N, 19.60 


S.8.93 


Cl.20.12 



so To dry tetrahydrofuran solution (60 ml) of 24.2 g of 2-azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl- 
1 H-imidazole (29a) was added 19.6 g of tripenylphosphine under ice-cooling, and the mixture was stirred at room tem- 
perature for 4 hours. After the reaction completion was confirmed (the disappearance of 29a) by TLC (silica gel. meth- 
ylene chloride-ethyl acetate = 10:1). 50 ml of water was added, and the mixture was stirred at room temperature for 1 .5 
hours, and left overnight. Tetrahydrofuran was distilled off under reduced pressure, and to the residue, 400 ml of 3N- 

55 hydrochloric acid was added. When the mixture was washed with diethyl ether, crystals were precipitated from the 
hydrochloric acid layer. The crystals were collected by filtration, and neutralized with a saturated aqueous sodium 
hydrogen carbonate solution. The mixture was extracted with diethyl ether. The aqueous layer was also neutralized with 
a saturated aqueous sodium hydrogen carbonate solution, and was extracted with diethyl ether. These ether extracts 
were combined and dried over magnesium sulfate. The solvent was distilled off under reduced pressure, and 20.6 g of 
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2-aj7iinomethyi-5-^ (30a) was obtained (yield 92%). rrp 86- 

87 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.24 (d, J=6.9 Hz, 6H), 3.1 1 (sept. 1H), 3.52 (s, 3H), 4.01 (s. 2H), 6.80 (d, J=1.8 
Hz, 2H),7.11 (t J=1.8Hz, 1H) 



Elementary analysis (C 14 H 17 Cl2N3S) 



Calc. (%) 


C.50.91 


H.5.19 


N.12.72 


S.9.71 


CI.21 .47 


Found (%) 


C.50.88 


K5.24 


N, 12.53 


S,9.49 


CI.21 .51 



In ethyl acetate was dissolved 20.6 g of 2-aminomethyl-5K3,5<lichlorophe^ 
zole (30a), followed by addition of ethyl acetate solution of 16.9 g of oxalic acid, and the mixture was heated. The reac- 
tion mixture was cooled, and the crystals were filtered. The crystals were recrystallized from ethanol to give 19.3 g of 
the target compound (Compound I-66) (yield 60%). 
mp162-163°C. 



Elementary analysis (C^H^C^S • 1.5 • (COOH) 2 • 0.5 • 

H 2 0) 



Calc. (%) 


C43.05 


H.4.46 


N,8.86 


S.6.76 


CI, 14.95 


Found (%) 


C.42.96 


H.4.47 


N.9.06 


S.6.74 


CI, 14.86 



From 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl- 1H-imidazole (30a), the corresponding 
hydrochloride was prepared by the same process as that for this Example, mp 123-125 °C . 



Elementary analysis (C 14 H 17 Cl2N 3 S • 2 • HCI • 0.25 • H 2 0) 



Calc. (%) 


C41.24 


H.4.82 


N.10.31 


S.7.86 


Cl,34.78 


Found (%) 


C.41.10 


H.4.74 


N.10.27 


S.7.93 


Cl.35.05 



Example 67 

Synthesis of 2-aminomethyl-4-!Sopropyl-1-methyl-5-(3-nitrophenylthio)-1H-imidazole (Compound I-67) 

2-Chloromethyl-4-isopropyl-1-methyl-5-(3-nitrophenylthio)-1H-imidazole (28b) was obtained from 2-[(4-isopropyl- 
1-methyl-3-nrtrophenylthio)-1H-imidazol-2-yl]methanol by the same synthetic process as that for (28a) in Example 66 
mp 106-107 °C 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.25 (d. J=7.0 Hz, 6H), 3.14 (sept 1H), 3.60 (s, 3H), 4.73 (s, 2H), 7.19 (d, J=7.0 
Hz, 1H), 7.43 (t J=7.8 Hz, 1H), 7.85 (t, J=2.0 Hz, 1H), 8.00 (d, J=7.8 Hz, 1H) 



EP0 786 455A1 



Elementary analysis (C 14 H 16 CIN302S) 



Calc. (%) 


C.51.61 


H.4.95 


N.12.90 


S.9.84 


CJ.10.88 


Found (%) 


C.51 .61 


H.5.00 


N, 12.75 


S.9.88 


a ( 10.89 



2-Azidomethy1-4-isopropyM -methyi-5-(3-nrtrophenyfthio)-1 H-imidazole (29b) was obtained from 2-chloromethyl-4- 
isopropyl-1 -methyl-5-(3-nitrophenyithio)-1 H-imidazole (28b) by the same synthetic process as that for (29a) in Example 
66. 

mp 100-101 °C 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .26 (d, J=7.0 Hz, 6H), 3.15 (sept. 1H), 3.56 (s, 3H). 4.54 (s, 2H), 7.19 (d, J=8.0 
Hz, 1H), 7.43 (t, J=8.0 Hz, 1H), 7.84 (t, J=2.2 Hz, 1H), 8.00 (d, J=8.0 Hz, 1H) 



Elementary analysis (C 14 H 16 N 6 0 2 S) 



Calc. (%) 


C.50.59 


K4.85 


N,25.28 


S,9.65 


Found (%) 


C50.63 


K4.88 


N.24.94 


S.9.64 



The title Compound I-67 was obtained by the same synthetic process as that for Compound I-66 in Example 66. 
mp 77-78°C 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.14 (sept, 1H), 3.53 (s, 3H), 4.00 (s, 2H), 7.22 (d, J=8.2 
Hz, 1 H), 7.83 (t, J=2.4 Hz, 1 H), 7.97 (d, J=8.2 Hz, 1 H) 



Elementary analysis (C 14 H 18 N 4 02S) 



Calc. (%) 


C54.88 


H,5.92 


N t 18.29 


S, 10.47 


Found (%) 


C54.70 


H,5.92 


N,18.11 


S.10.38 



Example 68 

Synthesis of 2-aminomethyl-1-n-butyl-5-(3,5<iichlorophenylthio)-4-isopropyl-1 H-imidazole (Compound I-68) 

Compound I-68 was obtained from [5-(3,5<lich!orophenylthio)-1^ yljmethanol 
(12) by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.86 (t. J=7.2 Hz, 3H), 1.23-1.34 (m, 2H), 1.24 (d. J=7.2 Hz, 6H), 1.47-1.58 (m, 
2H), 3.09 (sept, 1H), 3.87 (t, J=7.6 Hz, 2H), 3.96 (s. 3H), 6.80 (d. J=1.8 Hz, 2H), 7.10 (t, J=1.8 Hz, 1H) 

Example 69 

Synthesis of 2-aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl- 1 H-imidazole hydrochloride (Compound I-69) 
2-aminomethyl-5-(3-chlorophenylthio)-4-isopropyl-1 -methyl- 1 H-imidazole (30c) was obtained from 2-(3-chlorophe- 
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nytthio-4-isopropy1-1 -methy1)imidazolyM H-methanol (12) by the same synthetic process as that for Compound I-66 in 
Example 66. OIL 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=6.8 Hz, 6H), 1.78 (s. 2H), 3.14 (sept 1H), 3.51 (s, 3H), 3.99 (s. 2H), 
6.81 (dt, J=7.2 Hz. 1.8 Hz, 1H), 6.93 (t, J=1.8 Hz, 1H), 7.07-7.20 (m, 2H) 

Compound I -69 was obtained from 2-aminomethy1-5-(3-chlorophenyfth^ (30c) by 

the same synthetic process as that for Compound 1-66 in Example 66. mp 99-101 °C 



Elementary analysis (C 14 H 18 CIN 3 S • 2 • HCI • 0.67 • H 2 0) 



Calc. (%) 


C, 44.1 6 


H.5.65 


N, 11.04 


S.8.42 


Cl.27.93 


Found (%) 


C.44.19 


K5.67 


N, 11.09 


S.8.53 


CI, 27.67 



Example 70 

Synthesis of 2-aminomethy1-1-benzyl-5-(3,5-dichlorophenylthio)-4-isopropyiimidazoIe (Compound I-70) 

1-Benzyl-2-chloromethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1H-imidazole (28e) was synthesized from [1-ben- 
zyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazol-2-yl]methanol by the same synthetic process as that for (28a) in 
Example 66, and without purification of this compound, 2-azrdomethyl-143enzyI-5-(3,5-dichlorophenylthio)-4-tsopro- 
pylimidazole (29e) was obtained by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.29 (d. J=10.5 Hz, 6H), 3.16 (sept, 1H), 4.44 (s, 2H), 5.20 (s, 2H), 6.67 (d, J=2.4 
Hz,2H), 6.85-6.95 (m, 2H), 7.02 (t, J=2.4 Hz, 1H), 7.1-7.3 (m, 3H) 
IR(nujol) 2100 cm" 1 

Compound I-70 was obtained from 2-azidomethyl-1-benzyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1H-imidazole 
(29e) by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.28 (d, J=6.9 Hz, 6H), 1.93 (b, 2H), 3.15 (sept, 1H), 3.93 (s, 2H), 5.19 (s, 2H), 
6.69 (s. 2H), 6.93 (d. J=7.8 Hz, 2H), 7.0 (s, 1H), 7.15-7.30 (m, 3H) 

Example 71 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-1-ethyl-4-isopropyi-1H-imidazole (Compound 1-71) 

Compound 1-71 was obtained by the same synthetic process as that for Compound 1-66 in Example 66. mp 63-67 

°C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .20 (t J=7.0 Hz, 3H), 1 .24 (d, J=7.0 Hz, 6H), 1 .85 (s, 2H), 3.09 (sept, 1 H), 3.96 
(q, J=7.0 Hz, 2H), 3.99 (s. 2H), 6.81 (d, J-1.0 Hz, 2H), 7.10 (t, J=1.4 Hz. 1H) 

Example 72 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-1 ,4-diisopropylimidazole (Compound i-72) 

Compound I-72 was obtained by the same synthetic process as that for Compound I-66 in Example 66. mp 99-100 

°C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.22 (d. J=6.8 Hz, 6H), 1.43 (d. J=7.6 Hz, 6H), 3.07 (sept. 1H) t 4.02 (s. 2H), 4.61- 
4.75 (m, 1H), 6.80 (d, J=1.4 Hz, 2H), 7.10 (t, J=1.2 Hz, 1H) 



EP 0 786 455 A1 

Example 73 

Synthesis of 2-amiromethy1-5^3^hloropheny^ (Compound 1-73) 

Compound 1-73 was obtained by the same synthetic process as that for Compound 1-66 in Example 66. Oil. 

*H - NMR (CDCI 3 - TMS) 8 ppm: 1.19 (t, J=7.4 Hz, 3H), 1.24 (d, J=7.6 Hz, 6H). 2.1 (b, 2H), 3.13 (sept, 1H), 3.97 
(q, J=7.4 Hz, 2H), 3.99 (s, 2H), 6.80-7.19 (m, 4H) 

Example 74 

Synthesis of 2-aminomethyf-4-isopropyi-1 -methyl-5-phenyithioimidazole (Compound I-74) 

2^hlorometh>i-4-isopropyl-1-methyl-5-phenylthio-1H-imidazole (28i) was obtained from [(4-isopropyl-1-methy1-5- 
phenylthio-1 H-imidazol-2-yl)methanol by the same synthetic process as that for (28a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .25 (d, J=7.2 Hz, 6H), 3.14(sept. 1 H), 3.53 (s, 3H), 4.50 (s, 2H), 6.91 -7.28 (m, 5H) 

2-AzidomethyM-isoprcpyl-1-met (29i) was obtained from 2-chloromethyl-4-isopro- 

pyl-1-methyl-5-phenylthio-1 H-imidazole (28i) by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=7.0 Hz, 6H), 3.19 (sept, 1H), 3.53 (s. 3H), 4.50 (s, 2H), 6.91-7.27 (m, 
5H) 

IR (nujol) 2096 cm' 1 

Compound I-74 was obtained by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d, J=7.0 Hz, 6H), 1.52 (br. 2H), 3.18 (sept, 1H), 3.51 (s. 3H), 3.96 (s, 2H), 
6.93-7.28 (m, 5H) 

Example 75 

Synthesis of 2-aminomethyl-1-ethyl-4-isopropyl-5-phenylthio-1 H-imidazole (Compound I-75) 

2-Chloromethyl-1-ethyl-4-isopropyl-5-phenylthioimidazole (28j) was obtained from [(1-ethyl-4-isopropyl-5-phe- 
nylthio)-1 H-imidazol-2-yl]methanol by the same synthetic process as that for (28a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (d, J=7.0 Hz, 6H), 1.25 (t, J=7.0 Hz, 3H), 3.17 (sept. 1H), 4.04 (q, J=7.0 Hz, 
2H), 4.71 (s, 2H), 6.93-7.27 (m, 5H) 

2-AzidomethyM-ethyl-4-isopropyl-5-phenylthio-1 H-imidazole (29j*) was obtained from 2-chloromethyl-1-ethyl-4- 
isopropyl-5-phenylthio-1 H-imidazole (28j) by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.21 (t, J=7.2 Hz, 3H), 1.25 (d, J=6.8 Hz, 6H), 3.17 (sept, 1H), 3.98 (q, J=7.2 Hz, 
2H), 4.49 (s, 2H), 6.92-7.27 (m, 5H)IR (nujol) 2094cm 1 

Compound I-75 was obtained by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.17 (t, J=7.2 Hz, 3H), 1.24 (d, J=7.0 Hz, 6H), 1.65 (s, 2H), 3.16 (sept. 1H), 3.96 
(s, 2H), 3.97 (q, J=7.2 Hz, 2H), 6.94-7.25 (m, 5H) 

Example 76 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(1 ,1 ,1 -trifluoroethyl)-1 H-imidazole (Compound I- 

2-Chloromethyl-5-(3,5<Jichlo (281^ was synthesized 

from [5K3,5Htfchlorophenylthio^ (Compound 1-33) by the 

same synthetic process as that for (28a) in Example 66, and without purification of this compound, 2-azidomethyl-5- 
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(3,5Hdichloropheny^ (29k) was obtained by the same synthetic 

process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=7.8 Hz, 6H), 3.10 (sept 1H), 4.60 (s, 2H), 4.66 (q, J=8.6 Hz, 2H), 6.76 
5 ~ 6.78(m, 2H), 7.14 - 7.16 (m, 1H) 

Compound I-76 was obtained from 2-azidomethyl-5-(3,5-di(*lorophenyM^ 
1 H-imidazole (29k) by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

10 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.25 (d. J=7.2 Hz, 6H), 3.09(sept, 1H), 4.10 (s. 2H), 4.85 (q. J=8.7 Hz, 2H), 6.78 
(d, J=1.8Hz, 2H), 7.13 (t J=1-8 Hz, 1H) 

Example 77 

15 Synthesis of 2-aminomethyl-5-(3,5-dichIorophenylthio)-1 -f lu o rom ethyi -4- isopropy I imidazole (Compound I-77) 

2-Azidomethyl-5-(3,5KJichlorophenylthto^^ (29I) was obtained by the same 

synthetic process as that for (29k) in Example 76. Oil. 

20 1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .25 (d, J=7.2 Hz, 6H), 3. 13 (sept, 1 H), 4.60 (s, 2H), 5.97 (d, J=51 .9 Hz, 2H), 6.84 
(d, J=1.5 Hz, 2H), 7.15 (t, J=1.5 Hz, 1H)IR (nujol) 2090 cm 1 

Compound I-77 was obtained from 2-azidomethyl-5-(3,5-dichlorophenylthio)-1-fluoromethyl-4-isopropyi-1 H-imida- 
zole (29I) by the same synthetic process as that for Compound I-66 in Example 66. Oil. 

25 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=6.9 Hz, 6H). 1 .61(b, 2H), 3.13 (sept, 1H), 4.10 (s, 2H), 6.05 (q. J=52.5 
Hz, 2H), 6.86 (d, J=1.2 Hz, 2H), 7.13 (m, 1H) 

Example 78 

30 

Synthesis of 5-(3,5-dichlorophenyithio)-2-dimethylaminomethyl-4-isopropyl-1-methyl-1 H-imidazole (Compound I-78) 

A mixture of 0.15 g (0.43 mmol) of 2-chloromethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1 H-imidazole 
(28a), 1 ml of acetonitrile and 1 .5 ml of a 50% methylamine aqueous solution was stirred at room temperature for 1 hour. 
35 The reaction mixture was concentrated under reduced pressure, and the residue was extracted with diethyl ether. The 
extract was washed with water and with saturated brine and dried over potassium carbonate. The solvent was distilled 
off under reduced pressure, and the residue was fractionated by silica gel chromatography (ethyl acetate:methylene 
chloride = 1 :4) to obtain 0.148 g of (Compound I-78) (yield 95%). Oil. 

40 1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .24 (d, J=6.8 Hz, 6H), 3.10(sept, 1 H), 3.56 (s, 2H), 3.59 (s, 2H), 6.75 (d. J=1.6 
Hz, 2H), 7.10 (t, J=1.6 Hz, 1H) 

Example 79 

45 Synthesis of 2- {[5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methylamino} ethanol (Compound I- 
79) 

Compound I-79 was obtained by the same synthetic process as that for Compound I-78 in Example 78. mp 125- 
126 °C. 

50 

1 H-NMR(CDCI 3 -TMS)8ppm: 1.24 (d, J=7.0 Hz, 6H), 2.50(br, 2H), 2.91 (t, J=5.2 Hz, 2H), 3.11 (sept, 1H), 3.49 
(s. 3H), 3.65 (t. J=5.2 Hz, 2H), 3.95 (s. 2H), 6.79 (d, J=1.8 Hz, 2H),7.27 (t. J=1.8 Hz, 1H) 



55 
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Elementary analysis (C 16 H2iCl2N30S) 


* 


« 


Calc. (%) 


C.51 .34 


H.5.65 


N.11.23 


S.8.57 


Cl,18.94 


Found (%) 


C.51 .00 


H.5.67 


N.11.03 


S.8.44 


a.19.01 



10 

Example 80 

Synthesis of [5-(3,5<lichlorophenylthioH-i^ acid (Compound I-80) 

is In 13.6 ml of dry dimethylformamide was dissolved 4.75 g (13.6 mmol) of 2-chloromethyl-5-(3,5-dichlorophe- 
nylthio)-4-isopropyl-1 -methyl- 1 H-imidazole (28a) and 1 .0 g of potassium cyanide (97.5%), and the mixture was stirred 
with heating at 70 to 75 °C for 24 hours. The reaction mixture was concentrated under reduced pressure, and to the 
residue, water was added. The mixture was extracted with diethyl ether, and the organic layer was washed with water 
3 times and dried over magnesium sulfate. The solvent was distilled off under reduced pressure, and the residue was 

20 fractionated by silica gel chromatography (ethyl acetatermethylene chloride = 1 $ to 4) to obtain 2.43 g of [5-(3,5^jichlo- 
rophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-y0acetonitrile (Compound l-80a) (yield 53%). 
mp 103-105 °C. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.24 (d, J=7.0 Hz, 6H), 3.12 (sept, 1H). 3.59 (s. 3H), 3.97 (s. 2H), 6.81 (d. J=1.8 
25 Hz,2H),7.14(t, J=1.8Hz t 1H) 



30 


Elementary analysis (C 15 H 15 Cl2N3S) 




Calc. (%) 


C.52.95 


H.4.44 


N.12.35 


S,9.42 


Cl.20.84 




Found (%) 


C.52.90 


H.4.48 


N,12.28 


S.9.49 


CI ,20.78 



35 



Methanol (12 ml) suspension of 1.0 g (2.9 mmol) of [5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol- 
2-yl]acetonitrile (Compound l-80a) was saturated with dry hydrogen chloride gas under ice-cooling with stirring, and the 
mixture was bubbled with hydrogen chloride gas at room temperature for 30 minutes. The reaction mixture was heated 

40 at 60 °C . into which hydrogen chloride gas was blown for 30 minutes, and the reaction mixture was left overnight. The 
solvent was distilled off under reduced pressure, and to the residue, a saturated aqueous sodium hydrogen carbonate 
solution was added to neutralize. The mixture was extracted with diethyl ether. The organic layer was washed with brine 
and dried over magnesium sulfate, and the solvent was distilled off under reduced pressure. The residue was crystal- 
lized from isopropyl ether, and 0.68 g of methyl [5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl]ace- 

45 tate (33) was obtained. The mother liquor of crystallization was purified by silica gel chromatography (ethyl 
acetateimethylene chloride = 1 :4) t to give 0.26 g of (33). The total yield was 0.94 g (yield 87%), recrystallized from n- 
hexane, mp 110-111 °C. 

1 H - NMR (CDCI3 - TMS) 6 ppm: 1.24 (d, J=7.2 Hz, 6H), 3.11 (sept. 1H), 3.47 (s, 3H), 3.75 (s, 3H), 3.92 (s, 2H), 
50 6.78 (d. J=1.8 Hz. 2H). 7.11 (t, J=1.8 Hz, 1H) 



55 



Elementary analysis (C^H^C^I^C^S) 



Calc. (%) 


C.51.48 


H.4.86 


N.7.50 


S.8.59 


Cl.18.99 


Found (%) 


C.51.42 


H.4.85 


N.7.56 


S.8.61 


Cl.18.80 
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A mixture of methanol (1 ml), 0.10 g of methyl [5-{3,5-dichlorophenytth}o)-4-isopropyt-1 -methyl-1 Hnmidazol-2- 
yl]acetate (33) and 1 N-sodium hydroxide (0.32 ml) was stirred at roan temperature for 1 .5 hours. To the reaction mix- 
ture was added 0.32 ml of 1N-hydrochloric acid to yield crystals, which were filtered, washed with water and then with 
5 chilled methanol to obtain 87 mg of the target compound (Compound I-80) (yield 90%). mp 1 18 °C (degradation). 

1 H - NMR (CDCI3 - TMS) Sppm: 1.25 (d. J=7.2 Hz, 6H), 3.15(sept. 1H), 3.50 (s. 3H), 3.88 (s, 2H), 5.70 (b, 1H), 6.83 
(d, J=1 .8 Hz, 2H), 7.26 (t, J=1 .8 Hz. 1 H) 

10 



Elementary analysis (C 15 H 16 Cl2N 2 02S) 



Calc. (%) 


C.50.15 


H.4.49 


NJ.80 


S.8.93 


Cl.19.74 


F=ound (%) 


C.50.17 


H.4.53 


N.7.87 


S.9.06 


Cl.19.61 



20 

Example 81 

Synthesis of 2-(2<»ifcamoyloxy)ethyl-5-(3.5-dichloro (Compound 1-81) 

25 To a suspension of 0.08 g (2.1 mmol) of lithium aluminium hydride in dry diethyl ether was added dropwise in nitro- 
gen gas a solution of 0.766 g (2.05 mmol) of methyl [5-(3 > 5-dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2- 
yl]acetate (33) in diethyl ether (10 ml) under ice-cooling over 10 minutes with stirring. The reaction mixture was stirred 
at the same temperature for 0.5 hours and at room temperature for 1 hour, and then, there was added ice-water. The 
ether layer was separated by decarrtation, and the aqueous layer was extracted with diethyl ether. The ether extracts 

30 were combined, dried over magnesium sulfate, and the solvent was distilled off under reduced pressure. The residue 
was recrystaliized from isopropyl ether, and filtered to give 0.58 g of 2-[5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl- 
1H-imidazol-2-yl]ethanol (Compound 1-81 a) (yield 82%). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.22 (d, J=7.0 Hz, 6H), 2.88 (t. J=5.8 Hz, 2H). 3.08 (sept, 1H), 3.42 (s, 3H), 4.09 
35 (t, J=5.8 Hz, 2H), 4.70 (b, 1H), 6.81 (d, J=1.8 Hz, 2H), 7.12 (t, J=1 .8 Hz, 1 H) 



40 


Elementary analysis (C 15 H 18 Cl2N 2 OS) 




Calc. (%) 


C.52.18 


H,5.25 


N.8.11 


S,9.29 


Cl.20.53 




Found (%) 


C.52.08 


H.5.28 


N.8.10 


S.9.34 


Cl.20.31 



45 



Compound 1-81 was obtained from 2-[5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yl]ethanol 
(Compound 1-81 a) by the same synthetic process as that for Compound 1-41 in Example 41. mp 177-178°C . 

50 1 H - NMR (CDCI3 - TMS) 5 ppm: 1.23 (d, J=6.8 Hz, 6H), 3.10 (sept, 1H), 3.12 )t, J=6.8 Hz, 2H), 3.48 (s, 3H), 4.43 
(t J=6.8Hz, 2H), 4.65 (b, 2H), 6.80 (d, J=1.8 Hz, 2H), 7.26 (t J=1.8 Hz, 1H) 



55 
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Elementary analysis (C 16 H 1 9Cl2N 3 0 2 S) 



Calc. (%) 


C.49.49 


H.4.93 


N,10.82 


S.8.26 


Q.18.26 


Found (%) 


C.49.28 


H,4.92 


N.10.84 


S.8.33 


CM8.05 



Example 82 

Synthesis of 2-(2-aminoethyi)-5-(3,5^ichlorophenytthio)-4-isopropyl-1 -methyl-1 H-imidazole (Compound I-82) 

2-(2-(^loroethyl)-5-(3,5-dichlorophenytthto^^ (37) was obtained from (Com- 

pound I-8) by the same synthetic process as that for (28a) in Example 66. mp 101-102 °C . 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.23 (d. J=7.0 Hz, 6H), 3.11 (sept 1H), 3.23 (t. J=7.0 Hz, 2H), 3.50 (s, 3H), 3.92 
(t, J=7.0Hz, 2H), 6.77 (d. J=1.8 Hz, 2H), 7.10 (t, J=1.8 Hz, 1H) 



Elementary analysis (C 1 5H 17 CI 3 N 2 S) 



Calc. (%) 
Found (%) 



C.49.53 


H.4.71 


N.7.70 


S.8.82 


C.49.40 


H,4.74 


N.7.74 


S.8.86 



Cl,29.24 
Cl,28.94 



2-(2-Azidoethyl)-5-(3,5-dic*lorophenylthto^ (38) was obtained from (37) by the 

same synthetic process as that for (29a) in Example 66. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.24 (d, J=7.0 Hz, 6H). 3.01 (t.J=6.8 Hz, 2H), 3.1 1 (sept, 1H), 3.48 (s, 3H), 3.76 
(t, J=6.8 Hz, 2H), 6.80 (d, J=1.8 Hz, 2H) P 7.1 1 (t, J=1.8 Hz, 1 H) 

5-(3,5-Dichlorophenytthio)-4-isopropyl-1-methyl-2-vinyl-1 H-imidazole (37') was obtained as a by-product, 
mp 124-125 °C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.27 (d, J=6.8 Hz, 6H), 3.13 (sept 1H), 3.53 (s, 3H), 5.55 (dd, J=11.2 Hz, 1.5 Hz, 
1H), 6.28(dd, J=17.2Hz, 1.5Hz, 1H), 6.65 (dd, J=17.2 Hz, 11.2 Hz, 1H), 6.81 (d, J=1.8Hz, 2H),7.11 (t. J=1.8Hz, 
1H) 



Oil. 



Compound I-82 was obtained from (38) by the same synthetic process as that for Compound I-66 in Example 66. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (d, J=7.0 Hz, 6H), 1.60 (b, 2H), 2.88 (t J=7.0 Hz, 2H), 3.10 (sept, 1H), 3.14 
(t J=6.8Hz, 2H), 6.79 (d, J=1.8 Hz, 2H), 7.10 (t. J=1.8 Hz, 1H) oxalate of Compound I-82. mp 160-161 °C 



Elementary analysis (C 1 5H 1 9CI 2 N 2 S • C2H2O4) 



Calc. (%) 


C.47.01 


H.4.87 


N.9.67 


S.7.38 


CI, 16.32 


Found (%) 


C.47.08 


H,4.88 


N.9.81 


S.7.45 


Cl,16.04 



EP0786455A1 



Example 83 

Synthesis of 2KN-acertylaminomethyl-5-(3 i 5<fi^ (Compound I-83) 

5 In pyridine (1 ml) was dissolved 220 mg (0.67 mmol) of 2^ir»methyl-5^3,5^ichlorophenytthio)^nsc^ropyl-1- 
methyl-1 H-imidazole (30a). followed by dropwise addition of 82 mg (0.80 mmol) of acetic anhydride at room tempera- 
ture with stirring, and the reaction mixture was left overnight. The reaction mixture was concentrated under reduced 
pressure, and the residue was extracted with ethyl acetate. The extract was washed with a saturated aqueous sodium 
hydrogen carbonate solution and then with water, and dried over sodium sulfate. The solvent was distilled off under 

10 reduced pressure, and this crude product was washed with n-hexane, and filtered to give 210 mg of Compound I -83 
(yield 84%). mp139-141°C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (d, J=7.2 Hz, 6H), 2.07 (s, 3H). 3.12 (sept, 1H). 3.52 (s, 3H), 4.55 (d, J=3.4 
Hz, 2H), 6.60 (b, 1H), 6.80 (d, J=2.0 Hz, 2H), 7.13 (t, J=2.0 Hz, 1H) 



20 



Elementary analysis (CjeHjgCfeNgOS) 



Calc. (%) 


C.50.05 


H,5.50 


N.10.74 


S.8.28 


Found (%) 


C.50.40 


H.5.02 


N.10.86 


S.8.38 



Cl.18.15 
CI, 17.77 



25 



30 



35 



40 



Example 84 

Synthesis of 5-(3,5<Jichlorophenyithio)-4-isopropyl-1^ (Compound I-84) 

To a solution of 101 mg (0.30 mmol) of 2-aminomethyl-5-(3.5-dichlorophenylthio)-4HSopropyl-1 -methyl- 1H-imida- 
zole (30a) in methanol (2 ml) was added 1 8.5 mg (0. 1 5 mmol) of ethyl N-methylacetoimidate hydrochloride at room tem- 
perature with stirring, and the mixture was stirred at room temperature for 3 hours, and left overnight. To the reaction 
mixture was added a saturated aqueous sodium hydrogen carbonate solution to neutralize, and the reaction mixture 
was concentrated under reduced pressure. Methanol (10 ml) was added to the residue, and the mixture was concen- 
trated under reduced pressure. This procedure was repeated 3 times, and to the residue, methanol was added. The 
insoluble material was filtered, and the filtrate was purified by silica gel chromatography (0.5% ammonia/methanol) to 
obtain 35 mg of (Compound I-84) (yield 63%). mp 176-178°C . 

1 H - NMR (CDCI3 - TMS) 6ppm: 1.85 (d, J=7.2 Hz, 6H), 2.10 (s. 3H), 3.55 (s, 3H), 4.52 (s, 2H), 6.78 (d, J=1.8 Hz, 
2H),7.12(t. J=1.8 Hz,1H) 



Elementary analysis (C 16 H 2 oCI 2 N 4 S) 



Calc. (%) 


C.49.34 


H,5.70 


N.14.39 


S.8.23 


CI, 18.27 


Found (%) 


C.48.90 


H.5.13 


N.14.02 


S,8.21 


CI. 18.28 



Example 85 

55 

Synthesis of 5-(3,5-dic^lorophenylthio)-4-isopropyl-1-methyl-2-methylaminomethyl-1H-i (Compound I -85) 

To a solution of 206 mg (0.76 mmol) of 2-aminomethyl-5-(3,5-dichloropheny»thio)-4-isopropyl-1-methyl-1HHmida- 
zole (30a) and 100 mg (1.14 mmol) of triethytamine in methylene chloride (3 ml) was added dropwise 190 mg (0.91 
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mmol) of trifluoroacetatic anhydride with stirring under ice-cooling, and the mixture was stirred at room temperature. 
After disappearance of the starting materials on TLC, water was added to the reaction mixture and extracted with diethyl 
ether. The organic layer was washed with 1 N-hydrochloric acid, a saturated aqueous sodium hydrogen carbonate solu- 
tion and water, and dried over magnesium sulfate. The solvent was concentrated under reduced pressure, and the res- 
5 idue was purified by silica gel chromatography (ethyl acetate: methylene chloride = 1:4) to obtain 315 mg of 5-(3,5- 
di(^orophenytthio)-4-isopropyl-1 -methyl (40c) (yield 97%). Recrystallized 

from isopropyl ether, mp 157-158°C . 

1 H - NMR (CDOj - TMS) 6 ppm: 1 .24 (d, J=7.0 Hz, 6H), 3.12(sept, 1H), 3.50 (s, 3H), 4.62 (d, J=5.0 Hz, 2H), 6.78 
w (d, J=1.6Hz, 2H), 7.14 (t, J=1.6 Hz, 1H), 7.85 (b, 1H) 



15 



Elementary analysis (C 16 H 16 CI 2 F 3 N 3 OS) 



Calc. (%) 


C.45.08 


H.3.78 


N.9.86 


S.7.52 


CI, 16.63 


F.13.37 


Found (%) 


C.44.90 


H.3.87 


N.9.87 


S,7.64 


Cl.16.38 


F.13.16 



20 



25 



30 



35 



40 



45 



To a solution of 286 mg (0.67 mmol) of 5-(3,5-dichlorophenyithio)-4-isopropyl-1-methyl-2-trifluoroacetylaminome- 
thyM H-imidazole (40c) in dry dimethyfformamide (2 ml) was added 32 mg (0.80 mmol) of 60% sodium hydride under a 
stream of nitrogen, and the mixture was stirred under ice-cooling for 10 minutes. Then, 1 15 mg (0.80 mmol) of methyl 
iodide was added, and the mixture was stirred at room temperature for 3 hours. To the reaction mixture, an aqueous 
solution of ammonium chloride was added, and the reaction was completed. The mixture was extracted with ethyl ace- 
tate, and the extract was washed with brine 3 times and dried over magnesium sulfate. The solvent was distilled off 
under reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetate:methy1ene chloride = 
1 :4) to obtain 232 mg of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-(N-trif luoroacetyl-N-methyl)aminomethyl-1 H- 
imidazole (40d) (yield 79%). Oil. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.25 (d, J=6.8 Hz, 6H), 3.12(sept, 1H), 3.20 (m, 3H), 3.51 (s, 3H), 4.83 (s, 2H), 
6.74 (d, J=1.8 Hz, 2H), 7.13 (t, J=1.8 Hz, 1H) 

A mixture of 225 mg (0.51 mmol) of 5-(3,5-dichlorophenylthio)-4-isopropyl-1-methyl-2-(N-trifluoroacetyl-N- 
methyl)aminomethyl-1 H-imidazole (40d), 2 ml of methanol and 1 ml of N-sodium hydroxide was stirred at room temper- 
ature for 30 minutes. The reaction mixture was concentrated under reduced pressure to remove methanol. The residue 
was extracted with diethyl ether, and the organic layer was washed with brine and dried over potassium carbonate. Hie 
solvent was distilled off under reduced pressure, and 175 mg of Compound I-85 was obtained as oil (yield 100%). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.24 (d, J=7.0 Hz, 6H), 2.49 (s.3H), 3.11 (sept, 1H), 3.54 (m, 3H), 3.87 (s. 2H), 
6.78 (d, J=1.8Hz, 2H), 7.10 (t, J=1.8 Hz, 1H) 

Example 86 

Synthesis of 2KJiaminomethylenemethylaminome%I-5^ (Com- 
pound I-86) 



A solution of 100 mg (0.292 mmol) of 2-aminomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-methylimidazole 
so (30a). 97 mg (0.35 mmol) of N,N-di(t-butoxycartx)nyl)thiourea and 67 mg (0.35 mmol) of EDC in dry dimethylformamide 
(0.3 ml) was stirred at room temperature overnight. To the reaction mixture was added water, extracted with diethyl 
ether, and the extract was washed with brine and dried over magnesium sulfate. The solvent was distilled off under 
reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetaten-hexane = 1 :2) to obtain 
165 mg of an addition product 2-[(N,N'-di-t-butoxycarbonyl)-guanidinomethyl]-5-(3,5<lichlorophenylthio)-4-i 
55 methyl-1 H-imidazole (40f) (yield 1 00%). Oil. 



1 H - NMR (CDCI3 - TMS) 8 ppm: 1.26 (d, J=6.8 Hz, 6H), 1.50 and 1.51 (s X2 18H), 3.11 (sept, 1H), 3.53 (s, 3H), 
4.72 (d, J=5.2 Hz, 2H). 6.78 (d, J=1.8 Hz, 2H), 7.11 (t, J=1.8 Hz, 1H), 11.43 (b. 1H) 
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A solution of 150 mg of 2-{(NiN , <li-t-butoxycartx)nyl) guanidinomethyO-5^3.5^ic^lorophenylthio)^HSopropyl-1- 
methyl-1 H-imidazole (40f) in triftuoroacetic acid (1.5 ml) was stirred at room temperature for 1 hour. The reaction mix- 
ture was concentrated under reduced pressure, the residue was dissolved to ethyl acetate, washed with N -sodium 
hydroxide 3 times, and the organic layer was dried over potassium carbonate. The solvent was distilled off under 
5 reduced pressure, and 66 mg of the target compound (Compound I -86) was obtained as oil (yield 68%). 

» 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .1 7 (d, J=7.0 Hz, 6H), 3.08(sept 1 H), 3.53 (s. 3H), 4.37 (s, 2H), 6.35 (b, 2H), 6.78 
(d. J=1.8Hz,2H),7.12(t,J=1.8Hz, 1H) 

10 Example 87 

Synthesis of 5-(3,5<lichlorophenyrthioH-isopropyl-2-methanesulfonylaminomethyl-1 -methyl- 1 H-imidazole (Compound 
I-87) 

15 Compound I-87 was obtained by the same synthetic process as that for Compound I-86 in Example 86, using 30a 
as a starting material, mp 1 16-1 18°C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.22 (d, J=7.0 Hz, 6H), 3. 11 (sept, 1H), 3.54 (s, 3H), 4.45 (d, J=5.8 Hz, 2H), 5.38 
(b, 1H), 6.80 (d, J=1.8 Hz, 2H), 7.14 (t, J=1.8 Hz, 1H) 

20 



25 



Elementary analysis (C 1 5H 19 CI 2 N 3 02S2) 



Calc. (%) 


C.44.12 


H.4.69 


N, 10.29 


S,15.72 


CI, 17.36 


Found (%) 


C.44.08 


H.4.68 


N, 10.24 


S,15.60 


CI, 17.29 



30 



Example 88 

Synthesis of 5-(3,5-dichlorophenylthio)-4-isopropyl-^ (Com- 
35 pound I-88) 



40 



Compound I-88 was obtained by the same synthetic process as that for Compound I-86 in Example 86, using 30a 
as a starting material, mp 85-87 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.14 (d, J=7.0 Hz, 6H), 2.44 (s, 3H), 3.04 (sept 1H), 3.50 (s, 3H), 4.14 (d, J=5.4 
Hz, 2H) t 6.03 (b, 1H), 6.77 (d, J=1.6 Hz, 2H), 7.13 (t, J=1-6 Hz, 1H), 7.29 (d. J=8.2 Hz, 2H), 7.72 (d, J=8.2, 2H) 



45 



Elementary analysis (C21H23CI2N3O2S2) 



Calc. (%) 
Found (%) 



50 



C.52.20 


H.5.02 


N,8.36 


S.12.76 


C.52.20 


H.5.03 


N,8.37 


S,12.43 



Cl.14.11 

a.13.91 



Example 89 

55 

Synthesis of 5-(3.5<Jichlorophenylthio)-4-isopropyl-1-methyl-2-(N-methylthiocarbamoyl)a H-imidazole 
(Compound I-89) 

Compound I-89 was obtained by the same synthetic process as that for Compound I -44 in Example 44, using 30a 
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as a starting material, mp 188-190 °C . 



1 H - NMR (CDCI3 - TMS) 8 ppm: 1.21 (d. J=7.0 Hz. 6H). 3.04(d. J=4.8 Hz. 3H), 3.13 (sept. 1H). 3.58 (s. 3H). 4.85 
(d. 2H). 6.82 (d. J=1.6 Hz. 2H). 7.14 (t. J=1.6 Hz, 1H) 

5 



Elementary analysis (C^HgoClal^S^ 



Calc. (%) 


C.47.64 


H.5.00 


N, 13.89 


S.15.90 


CM 7.58 


Found (%) 


C.47.66 


H.5.05 


N, 13.77 


S, 15.88 


CI, 17.55 



15 



Example 90 

Synthesis of 5-(3,5<lichlorophenylthio)-4-isc^ (Compound I-90) 

20 

Compound I-90 was obtained by the same synthetic process as that for Compound 1-41 in Example 41 , using Com- 
pound I-85 as a starting material. Physical properties of the intermediate, mp 163-165 °C . 

1 H - NMR (CDCI 3 - TMS) 5 ppm: 1.28 (d. J=7.2 Hz, 6H), 3.13(sept. 1H), 3.59 (s. 3H), 4.72 (d, J=5.8 Hz, 2H), 6.82 
25 (d, J=1.8Hz, 2H), 7.15 (t, J=1.8 Hz, 1H), 8.53 (b, 1H), 8.65 (b. 1H) 

Physical properties of Compound I-90, mp 192-194°C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.21 (d, J=7.2 Hz, 6H), 3.11 (sept, 1H), 3.53 (s, 3H), 4.50 (d, J=5.8 Hz, 2H), 4.85 
30 (b, 2H), 6.32 (b, 1 H); 6.80 (d, J=1 .8 Hz, 2H), 7.26 (t, J=1 .8 Hz, 1 H) 



35 



40 



Elementary analysis (C 15 H 18 Cl2N 4 OS) 



Calc. (%) 


C.48.26 


H,4.86 


N.15.01 


S,8.59 


CI, 18.99 


Found (%) 


C.48.21 


H.4.91 


N, 14.85 


S.8.51 


CI, 18.85 



Example 91 

45 Synthesis of 5-(3,5-dichlorophenylthio)-4-isopropyl-1 -methyl-2-methoxycarbonylaminomethyl-1 H-imidazole (Com- 
pound 1-91) 

Compound 1-91 was obtained by the same synthetic process as that for Compound I-84 in Example 84, using 30a 
as a starting material, mp 138-139 °C . 



50 



1 H - NMR (CDCI3 - TMS) 6 ppm: 1.23 (d. J=7.0 Hz, 6H), 3.10(sept. 1H), 3.54 (s. 3H), 3.71 (s. 3H), 4.50 (d. J=5.6 
Hz, 2H), 5.75 (b, 1H), 6.79 (d. J=1.8 Hz. 2H), 7.12 (t, J=1.8 Hz, 1H) 



55 
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Elementary analysis (C^H^C^NsO^) 



Calc. (%) 


C.49.49 


H.4.93 


N.10.82 


S.8.26 


Cl.18.26 


Found (%) 


C.49.18 


H.4.92 


N, 10.53 


S.8.27 


Cl.18.64 



Example 92 

Synthesis of 2-carbamoy1oxymethyi-5-(3,5-dicNorophenyl^^^ (Com- 
pound 1-92) 

Compound 5-(3,5-dichlorophenyfthio)-4-isopropyI-2-(p-methoxyben2yloxymethyl)-1 -(pyridin-3 -yl) methyl- 1 H -imida- 
zole (17ab) was obtained from (16b) by the same synthetic process as that for (17b) in Reference Example 2. Oil. 

1 H - NMR (CDCI 3 - TMS) 6 ppm: 1.27 (d, J=7.0 Hz, 6H) f 3.10(sept, 1H), 3.79 (s, 3H), 4.48 (s, 2H), 4.64 (s, 2H), 5.16 
(s,2H), 6.61 (d. J=1.2 Hz, 2H), 6.84 (d, J=8.6 Hz, 2H), 7.02 ~ 7.07(m, 2H), 7.16 - 7.26 (m, 5H), 8.34 (b, 2H) 

Compound [5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-3-yl)methyl-1H-imidazol-2-yl]methanol (12ad) was 
obtained from (17ad) by the same synthetic process as that for Compound I-8 in Reference Example 2. mp 136-139 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .23 (d, J=6.9 Hz, 6H), 3. 1 5(sept, 1 H), 3.81 (s, 3H), 4.39 (s, 3H), 4.80 (s, 2H), 5.27 
(s,2H), 6.20 (s, 2H), 6.88 (d, J=8.7 Hz, ), 7.02 is, 1 H), 7.10 - 7.24 (m, 1 H), 7.35 - 7.38 (m, 1 H), 8.40 ~ 8.42 (m, 1 H) 



Elementary analysis (C^H-jgClaNaOS) 



Calc. (%) 


C.55.89 


H.4.69 


N.10.29 


S.7.85 


Cl.17.36 


Found (%) 


C.55.78 


H,4.79 


N, 10.20 


S.7.88 


Cl.17.60 



2-(N-chloroacety1carbamoyloxy)methyl-5-(3,5<J^ 
(22ad) was obtained from (12ad) by the same synthetic process as that for (22) in Example 45. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.31 (d, J=8.1 Hz, 6H), 3.17 (sept, 1H), 4.35 (s, 2H), 5.03 (s, 2H), 5.33 (s, 2H), 
6.68 (s. 2H), 7.08 (s. 1H), 7.25 ~ 7.29 (m, 2H), 8.34 ~ 8.35 (m, 1H), 8.46 ~ 8.48 (m, 1 H) 

Compound I-92 was obtained by the same synthetic process as that for Compound I-45 in Example 45. mp 152- 
155°C. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.28 (d, J=t Hz, 6H), 3.15 (sept, 1H), 4.63 (b. 2H), 5.23 (s, 2H), 5.24 (s t 2H), 6.64 
(d. J=1.6 Hz, 2H), 7.04 (d. J=16 Hz, 1H), 7.04 ~ 7.26 (m, 4H), 8.30 (d, J=0.8Hz, 1H), 8.41, 8.42 (dd, J=4.6 Hz, 1.2 
Hz, 1H) 



Elementary analysis (C20H20CI2N4O2S) 



Calc. (%) 


C53.22 


H.4.47 


N.12.41 


S.7.00 


CI, 15.71 


Found (%) 


C52.96 


H.4.52 


N,12.13 


S.7.00 


Cl.15.80 
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Example 93 

Synthesis of 2-rarbamoyioxymethy1-5-(3.5-di^ (Com- 
pound 1-93) 

2-Benzy1oxymethyl-5-(3 > 5Kfichlorophenyithio)-4-isopropyf-1 -(pyridin-2-yl)methyl-1 H-imrdazole (1 7ae) was 
obtained from (1 6a) by the same synthetic process as that for (1 7a) in Reference Example 1 . Oil. 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1 .28 (d. J=7 Hz, 6H), 3.12 (sept 1 H), 4.53 (s, 2H), 4.77 (s, 2H) f 5.32 (s. 2H), 6.31 
(d. J=1.8 Hz, 2H), 6.73 (d, J=7.8 Hz. 1 H), 6.94 (t, J=1 .8 Hz, 1H), 6.95 ~ 7.03 (m, 2H), 7.27 ~ 7.36 (m, 6H), 8.40 ~ 
8.43 (m, 1H) 

[5-(3,5-Dichlorophenyfthio)-4-isopropyl-1-(pyrkjin-2-yl) methyl-1 H-imidazol-2-yQmethanol (12ae) was obtained 
from (17ae) by the same synthetic process as that for (12a) in Reference Exanple 1. mp 145-146°C . 

*H - NMR (CDCI3 - TMS) 8 ppm: 1 .22 (d, J=7.0 Hz, 6H), 3.07(sept, 1H), 4.91 (d, J=5.8 Hz, 2H), 5.34 (t J=5.8 Hz, 
1H), 6.41 (d, J=2 Hz, 2H), 6.91 (t. J=2 Hz, 1H), 7.05 - 7.13 (m, 2H), 7.32 - 7.37 (m, 1H), 8.43 ~ 8.47 (m, 1H) 



Elementary analysis (C^H^CkNaOS) 



Calc. (%) 


C.55.89 


H.4.69 


N, 10.29 


S.7.85 


CM 7.36 


Found (%) 


C.55.83 


H.4.82 


N.10.11 


S.7.78 


CI, 17.08 



The title Compound I-93 was obtained from (12ae) by the same synthetic process as that for Compound I -45 in 
Example 45. mp 127-130 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .28 (d, J=6.9 Hz, 6H), 3.1 3(sept, 1 H), 4.62 (b. 2H), 5.32 (s, 2H), 5.36 (s, 2H), 6.62 
(s,2H), 6.78 (d. J=7.8 Hz, 1H), 6.95 (s, 1H), 7.02 - 7.07 (m, 1H), 738 ~ 7.44 (m, 1H), 8.43 ~ 8.46 (m, 1H) 



Elementary analysis (C20H20CI2N4O2S) 



Calc. (%) 
Found (%) 



C53.22 


H.4.47 


N,12.41 


S.7.00 


C53.23 


H.4.51 


N.12.36 


S.6.98 



Cl.15.71 
Cl.15.45 



Example 93' 

Synthesis of 2K^rbamoyloxymethyi-5-(3.5-dichlorophe (Com- 
pound 1-930 

2-Benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1-(pyridin-4-y0me^ (17af) was obtained 

from (16a) by the same synthetic process as that for (17a) in Reference Example 1 . 

[5-(3,5-Dichlorophenytthio)-4-isopropyl-1-(pyridin-4-yl) methyl-1H-imidazol-2-yl]methanol (12af) was obtained from 
(17af) by the same synthetic process as that for (12a) in Reference Example 1. mp 137-139 °C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .27 (d, J=7.0 Hz, 6H), 3.12 (sept 1H), 4.75 (s, 2H), 5.26 (s. 2H), 6.66 (d, J=2 Hz, 
2H), 6.87 (dd, J=1.6 Hz, 6Hz, H), 7.05 (t, J=2.4 Hz, H), 8.44 (dd, J=1.6 Hz, 6Hz, H) 
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Elementary analysis (CjgH^CfeNsOS) 



Calc. (%) 
Found (%) 



C.55.89 


H.4.69 


N.10.29 


S.7.85 


C.55.92 


H.4.74 


N.10.24 


S.7.64 



CM 7.36 
CI. 17.09 



The 2HCI salt of (12af): mp 223-235 °C (dec). 

2-(N-chloroacetylc»rbamoy1oxy)methyl-5-(3,5^ 
(22a0 was obtained from (12af) by the same synthetic process as that for (22) in Example 45. Oil. 

1 H - NMR (CDCI 3 - TMS) 6 ppm: 1 .32 (d. J=7.0 Hz, 6H), 3. 1 7(sept. 1 H), 4.30 (s. 2H), 5.28 (s. 2H), 5.31 (s, 2H) t 6.71 
(d, J=1.4 Hz, 2H), 6.82 (d, J=5.8 Hz, 2H), 7.05 (t. J=1.4 Hz, 1H), 8.20 (b. 1H), 8.49 (d. J=5.4 Hz, 2H) 

The title Compound I -93' was obtained from (12af) by the same synthetic process as that for Compound I -45 in 
Example 45. mp 88 °C (dec). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1 .32 (d, J=6.9 Hz, 6H), 3.1 7(sept 1 H), 4.53 (b, 2H), 5.21 (s. 2H), 5.27 (s, 2H), 6.69 
(d. J=1.6 Hz, 2H), 6.82 (d f J=5.2 Hz, 2H), 7.06 (t, J=1.6 Hz, 1H), 8.46 (b, 2H), 



Elementary analysis (C20H20CI2N4O2S • 0. 5H 2 0 



Calc. (%) 


C.52.16 


H.4.61 


N.12.17 


S.6.96 


CI, 15.42 


Found (%) 


C.52.45 


H.4.72 


N.11.73 


S.7.08 


Cl.14.81 



The 2HCI salt of Compound I-93': mp 214-222 °C (dec). 
Example 94 

Synthesis of 2-aminomethyl-5-(3,5<lichlorophenylth^^ (Compound I- 

94) 

2-Azidomethyl-5-(3,5-dichlorophenyithio)-4-isopropyl-1 -(pyridin-3-yl)methy1-1 H-imidazole (29ad) was obtained 
from (12ae) by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H ■ NMR (CDCI3 - TMS) 8 ppm: 1.28 (d, J=6.8 Hz, 6H), 3.15 (sept 1H), 4.50 (s, 2H), 5.20 (s, 2H), 6.65 (d, J=1.8 
Hz, 2H), 7.06 (t, J=1.8 Hz, 1H), 7.06 ~ 7.27 (m, 2H), 8.36 (b, 1H), 8.45 (b, 1H) 
IR (film) 2100 cm 1 

Compound I-94 was obtained from (29ad) by the same synthetic process as that for (30a) in Example 66. 
mp 99-103 °C. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.28 (d, J=6.6 Hz, 6H), 3.14 (sept, 1H), 3.99 (s, 2H), 5.26 (s. 2H), 6.67 (s, 2H), 
7.04 (s, 1H), 7.11 ~ 7.20 (m, 1H), 7.25 ~ 7.35 (m, 1H), 8.37 (d, J=0.9 Hz,1H), 8.43 (d. J=6.6 Hz, 1H) 



Elementary analysis (C 19 H2oCl2N40S • 0.2 • H 2 0) 



Calc. (%) 


C.55.53 


H.5.00 


N.13.63 


S.7.80 


Found (%) 


C.55.46 


H,4.96 


N.13.57 


S.7.60 
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Exanple 95 

Synthesis of 2-aminomethyt-5K3,5-dich!oropheny^^ (Compound I- 

. 95) 

2-Azidomethy1-5-(3,5<!ichloro^ (29ae) was obtained 

from (12ae) by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1 .28 (d. J=6.9 Hz, 6H), 3.15(sept. 1 H), 4.69 (s, 2H), 5.29 (s, 2H), 6.60 (s, 2H), 6.83 
(d, J=7.8 Hz. 1H), 6.95 (s, 1H), 7.06 ~ 7.10 (m, 1H), 7.39 - 7.45 (m, 1H), 8.46 - 8.49 (m, 1H) 
IR (film) 2100 cm " 1 

+ 

Compound I-95 was obtained from (29ae) by the same synthetic process as that for (30a) in Example 66. Oil. 

1 H - NMR (CDCI3- JMS) 8 ppm: 1 .26 (d, J=6.9 Hz, 6H), 3.12(sept, 1H), 4.01 (s, 2H), 5.05 (s. 2H), 6.60 (s t 2H), 6.85 
(d, J=7.8 Hz, 1H)| 6.95 (s, 1H), 7.02 ~ 7.10 (m, 1H), 7.22 ~ 7.28 (m, 1H), 7.38 ~ 7.43 (m, 1H) 

Example 95* 

Synthesis of 2-aminomethy!-5-(3 t 5<iichloroph (Compound I- 

95*) 

2-Azidomethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1 H-imidazole (29af) was obtained 
from (12af) by the same synthetic process as that for (29a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.31 (d. J=6.8 Hz, 6H), 3.18(sept. 1H), 4.47 (s, 2H), 5.20 (s, 2H), 6.69 (d, J=1.8 
Hz, 2H), 6.82 (d, J=5.6 Hz, 2H), 7.06 (t, J=1.8 Hz, 1H), 8.47(b. 2H) IR (film) 2080 cm " 1 

Compound I-95' was obtained from (29af) by the same synthetic process as that for (30a) in Example 66. Oil. 

1 H - NMR (CDCI3 - TMS) 8 ppm; 1.30 (d, J=8.2 Hz, 6H), 3.16(sept, 1H), 3.95 (s, 2H), 5.25 (s, 2H), 6.71 (d, J=1.2 
Hz, 2H), 6.83 (d, J=4.8 Hz, 2H), 7.04 (t, J=1.2 Hz, 1H), 8.42 ~ 8.48 (m, 1H) 

The 3HCI salt of Compound l-95':m.p. 252-260°C (dec). 



Elementary analysis (C 19 H2oCl2N 4 S • 3HCI • 1.3 H 2 0) 



Calc. (%) 


C42.25 


H,4.78 


N, 10.37 


S,5.94 


CI ,32.82 


Found (%) 


C42.07 


H.4.67 


N, 10.55 


S.5.92 


Cl.32.51 



Example 96 

Synthesis of methyl 2-[1 ,2-dimethyl-5-(3,5-dimethylphenylthio)-1 H-imidazol-4-ylJpropionate (Conpound I-96) 

Heated was a solution of 7.0 g (3.2 mmol) of 5-(3,5-dimethylphenylthio)-2-methyl-1 H-imidazole (5b) in 37% aque- 
ous formaline (20 ml) at 120 °C for 15 hours in a sealed tube. The reaction mixture was dissolved in methanol/methyl- 
ene chloride, and the aqueous layer was separated off. The organic layer was dried over sodium sulfate, and the solvent 
was distilled off under reduced pressure. The residue was purified by silica gel chromatography (methanol :ethyl acetate 
= 2:98), and the crude product was washed with isopropyl ether to obtain 1 .7 g of [5-(3,5-dimethylphenylthio)-2-methyl- 
1H-imidazol-4-yl]methanol (41d) (yield 21%). mp 199-201 °C . 



1 H - NMR (DMSO-d6 - TMS) 8 ppm: 2.17 (s, 6H), 2.27 (s, 3H), 4.41 (m, 2H), 5.09 (b, 1H), 6.74 (m, 3H), 12.16 (b, 
1H) 
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In dry methylene chloride (85 ml) was dissolved 1 .7 g (6.8 mmo!) of tM3 ,5-tfmethyiphenytthio)-2- methyl- 1 H-imida- 
zol-4-yi]methanol (41 d), followed by addition of 2. 10 g (20.8 mmoi) of triethytamine. To this solution, acetyl chloride was 
added dropwise with stirring under ice-cooling. At the same temperature, the mixture was stirred for 30 minutes, then, 
8.3 mi of 6N hydrochloric acid was added, and the mixture was stirred at room temperature for 1 hour. To the reaction 
5 mixture was added a saturated aqueous sodium hydrogen carbonate solution to neutralize, and extracted with methyl- 
ene chloride. The extract was washed with water and dried over sodium sulfate. The solvent was distilled off under 
reduced pressure, and the residue was purified by silica gel chromatography (ethyl acetate) to obtain 1 .55 g of [5-(3,5- 
dimethylphenylthio)-2HfTiethyl-1H-imidazol-4-yl]methyt acetate (41b) as oil (yield 78%). 

w 1 H - NMR (CDCI 3 - TMS) 8 ppm: 2.05 (s, 6H), 221 (s, 3H), 2.39 (s, 3H), 5.1 1 (s, 2H), 6.75 (s, 3H), 9.81 (b, 1 H) 

In 26 ml of dry dimethylformamide was dissolved 1 .33 g (4.6 mmol) of [5-(3,5-dimethylphenylthio)-2-methyl-1 H-imi- 
dazol-4-yl]methyl acetate (41b), followed by addition of 1.28 g (9.3 mmol) of anhydrous potassium carbonate and 715 
mg (5.0 mmol) of methyl iodide, and the mixture was stirred at room temperature for 2 hours. To the reaction mixture, 
15 ice-water was added, extracted with diethyl ether, and the organic layer was washed with water and dried over sodium 
sulfate. The solvent was distilled off under reduced pressure, and this crude product was fractionated by silica gel chro- 
matography (ethyl acetate) to obtain 510 mg of [5-(1,2-dimethyl-3,5-dimethylphenylthio)imidazol-4-yl]methyl acetate 
(42a) as oil (yield 37%). 

20 1 H - NMR (CDCI3 - TMS) 8 ppm: 2.05 (s, 6H), 2.23 (s, 3H), 2.46 (s, 3H), 3.46 (s, 3H), 5.13 (s, 2H), 6.65 (s, 2H), 
6.65 (s, 2H) 6.78 (S, 1H) 

In methanol (0.5 ml) was dissolved 500 mg (1.6 mmol) of [5-(1,2-dimethyl-3,5-dimethylphenylthio)-1H-imida20l-4- 
yQmethyl acetate (42a), followed by addition of 4.9 ml of 1M sodium methylate solution at room temperature, and the 
25 mixture was stirred for 30 minutes. To the reaction mixture, water was added, extracted with methylene chloride, the 
organic layer was washed with water and dried over sodium sulfate. The solvent was concentrated under reduced pres- 
sure, and the residue was recrystallized from ethyl acetate/isopropyl ether to obtain 398 mg of [1,2-dimethyl-5-(3,5- 
dimethylphenylthio)-1H-imidazol-4-yl]methanol (42b) (yield 93%). mp 198-199 °C . 

30 1 H - NMR (CDCI3 - TMS) 5 ppm: 2.23 (s. 6H), 2.40 (b, 1 H), 2.46 (s, 3H). 3.45 (s, 3H), 4.47 (s, 2H), 6.64 (s, 2H), 
6.78 (s, 1H) 

To 1 .9 ml of thionyl chloride was added 370 mg (1 .4 mmol) of [1 ,2-dimethyl-5-(3,5-dimethylphenylthio)-1 H-imidazol- 
4-yl]methanol (42b), and the mixture was heated at 70 °C for 3 hours. The reaction mixture was concentrated under 
35 reduced pressure. Ice-water and then a saturated aqueous sodium hydrogen carbonate solution were added to the 
reaction mixture to neutralize, and extracted with diethyl ether: The organic layer was washed with water and dried over 
sodium sulfate, and the solvent was concentrated under reduced pressure. The residue was purified by silica gel chro- 
matography (ethyl acetate) to give 288 mg of 4-chloromethyl-1 ,2-dimethyl-5-(3,5-dimethylphenylthio)imidazole (42c) as 
oil (yield 73%). 

40 

1 H - NMR (CDCI3 - TMS) 8 ppm: 2.25 (s, 6H), 2.48 (s, 3H), 3.46(s, 3H), 4.71 (s, 2H), 6.71 (s, 2H), 6.81 (s, 1H) 

In 5.6 ml of dry dimethylformamide was dissolved 280 mg (1 .0 mmol) of 4-chloromethyl-1 ,2-dimethyl-5-(3,5-dimeth- 
y!phenytthio)-1H-imidazole (42c). Added was 98 mg (1.5 mmol) of potassium cyanide, and the mixture was heated at 
45 50°C for 5 hours. To the reaction mixture, ice-water was added, extracted with diethyl ether, the extract was washed with 
water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, and the residue was purified 
by silica gel chromatography (ethyl acetate) to obtain 114 mg of [1,2-dimethyl-5-(3,5-dimethylphenylthio)-1H-imidazol- 
4-yl]acetonitrile (42d) (yield 42%). 
mp 81-82 °C. 

50 

1 H - NMR (CDCI3 - TMS) 8 ppm: 2.24 (s, 6H), 2.47 (s, 3H), 3.47(s, 3H), 3.76 (s, 2H), 6.60 (s, 2H), 6.80 (s, 1H) 

In dry tetrahydrofuran (5 ml) was dissolved 49 mg (0.48 mmol) of diisopropylamine, and the solution was cooled to 
0 °C . To this, 0.3 ml of 1 .62 M hexane solution of n-butyilithium was added under a stream of nitrogen, and the mixture 
55 was stirred for 10 minutes. The mixture was cooled to -78 °C . and 85 mg (0.31 mmol) of [1 ,2-dimethyl-5-(3,5-dimethyl- 
phenylthio)imidazol-4-yl]acetonitrile (42d) was added, and the mixture was stirred for 15 minutes. Then, 86 mg (0.48 
mmol) of hexamethytphosphoric triamide and 68 mg (0.48 mmol) of methyl iodide were added dropwise, and the mix- 
ture was stirred at -78°C for 30 minutes. The reaction mixture was poured into ice-water, extracted with diethyl ether, 
and the extract was washed with water and dried over sodium sulfate. The solvent was distilled off under reduced pres- 
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sure, the residue was purified by silica gel chromatography (ethyl acetate) to give 51 mg of 2-[1 £-dimethyl-5-(3.5- 
dimethylphenylthio)-1HHn^ (43a) as oil (yield 57%). 

1 H - NMR (CDCI 3 - TMS) 8 ppm: 1.63 (d, J=7.2 Hz,3H), 224 (s. 6H). 2.48 (s, 3H), 3.46 (s. 3H), 4.15 (q. J=7.2 Hz. 
5 1H), 6.60 (s,2H), 6.80 (s.1H) 

In 5 ml of methanol/diethyl ether (1/3 v/v %) saturated with hydrogen chloride was dissolved 60 mg (0.21 mmbl) of 
2-[1 ,2<fimethyl-5-(3,5-dimethy^henylthio)-1 Hnmidazol-4-ylJpropiononitrile (43a). and the mixture was left at 4°C for 23 
hours. To the reaction mixture. 2 ml of methanol and 0.3 ml of water were added, and the mixture was stirred at room 
10 temperature for 4 hours. The reaction mixture was added to a saturated aqueous sodium hydrogen carbonate solution 
and extracted with methylene chloride. The organic layer was washed with water and dried over sodium sulfate. The 
solvent was concentrated under reduced pressure, and the residue was purified by silica gel chromatography (ethyl 
acetate) to obtain 57 mg of Compound I-96 as oil (yield 85%). 

15 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.51 (d, J=7.4 Hz.3H). 2.23 (s. 6H), 2.45 (s, 3H), 3.43 (s, 3H). 3.59 (s, 3H), 4.01 
(q. J=7.4Hz, 1H), 6.63 (s, 2H), 6.77 (s, 1H) 

Example 97 

20 Synthesis of 2-[5-(3-chlorophenylthio)-1 ,2-dimethyM H-imidazol-4-yl]propiononitrile (Compound I-97) 

[5-(3-Chlorophenylthio)-1 ,2-dimethyl-1 H-imidazol-4-yl]acetonitrile (42f) was obtained from [5-(3-ch!orophenylthio)- 
1 ,2-dimethyl-1 H-imidazol-4-yl]methanol (42e) by the same synthetic process as that for Compound 42d in Example 96. 
mp 90-91 °C . 

25 

1 H - NMR (CDCI3 - TMS) 8 ppm: 2.48 (s, 3H). 3.47 (s. 3H). 3.76 (s, 2H), 6.82 ~ 7.27 (m. 4H) 

Compound I-97 was obtained by the same synthetic process as that for Compound I-96 in Example 96. 

30 1 H - NMR (CDCI3 - TMS) 8 ppm: 1.64 (d. J=6.8 Hz.3H). 2.49 (s, 3H), 3.47 (s. 3H). 4.13 (q. J=6.8 Hz. 1H), 6.81 ~ 
7.27 (m, 4H) 

Example 98 

35 Synthesis of 2-[2-carbamoyloxymethyl-5-(3-chlorophenylthio)-1 -methyl- 1 H-imidazol-4-yl]propiononitrile (Compound I- 
98) 

2-(1-Benzyloxymethyl)imidazolecarboaldehyde (44) was obtained as oil from 1-benzyloxymethyMH-imidazole by 
the same synthetic process as that for Compound I-6 in Example 6. Yield 95%. 

40 

1 H - NMR (CDCI3 - TMS) 8 ppm: 4.55 (s. 2H), 5.87 (s, 2H). 7.26 ~ 7.37 (m. 7H). 9.86 (s, 1H) 

By the same synthetic process as that for Compound I-8 in Example 8. (1 -benzyloxymethylimidazol-2-yl)methanol 
was obtained as oil from 2-(1-benzyloxymethyl)-1H-imidazolecarboaldehyde (44) by purification by silica gel chroma- 
45 tography (ethyl acetate:methanol = 1 9:1). yield 53%. 

1 H - NMR (CDCI3 - TMS) 8 ppm: 4.49 (s. 2H), 4. 71 (s. 2H). 5.10 (b. 1 H), 5.44 (s, 2H). 6.92 (m. 1H), 6.99 (m. 1 H). 
7.33 (m. 5H) 

so In a solution of 29.5 g (135 mmol) of (1 -benzyloxymethyl-1 H-imidazol-2-yl)methanol in dry methylene chloride (295 
mi) was added 1 1 . 1 g (1 63 mmol) of imidazole, and there was added dropwise 24.4 g ( 1 62 mmol) of t-butyldimethylsi- 
lylchloride with ice-cooling. After completion of the dropwise addition, the reaction mixture was stirred at room temper- 
ature for 30 minutes. To the reaction mixture, ice-water was added, extracted with methylene chloride, and the extract 
was washed with water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, and 43.0 

55 g of 1 -benzyloxymethyl-2-t-butyldimethylsilyloxymethylimidazole (44*) was obtained as oil (yield 96%). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.05 (s, 6H), 0.81 (s, 9H). 4.43 (s. 2H), 4.76 (s, 2H), 5.42 (s, 2H), 6.92 - 7.30 (m, 
7H) 
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A dry tetrahydrofuran solution of 29.5 g (88.7 mmol) of 1-benzyloxymethyl-2-t-butyldimet^ 
dazole (44*) was cooled to -78°C , and 76 ml of 1 .66 M hexane solution of rvbutyll'rthium was added dropwise under a 
stream of nitrogen. The mixture was stirred at the same temperature for 5 minutes, then, 28 g (97.5 mmol) of di-3-chlo- 
rophenylcfisuff ide was added little by little, and after completion of the addition, further the mixture was stirred for 1 5 mi n- 
5 utes. The reaction mixture was poured into ice-water, extracted with diethyl ether, and the organic layer was washed 
with water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, the residue was purified 
by silica gel chromatography (ethyl acetate:n-hexane = 12) to give 21.5 g of 1 -benzyloxymethyt-2-t-butyldimethylsily- 
loxymethyl-5-(3-chlorophenyrthio)imida20le (45) as oil (yield 51%). 

w 1 H - NMR (CDC»3 - TMS) 8 ppm: 0.09 (s, 6H), 0.87 (s. 9H), 4.39 (s, 2H), 4.86 (s, 2H), 5.51 (s, 2H), 6.90 ~ 7.36 (m, 
10H) 

To a solution of 1-benzyloxymethyl-2-t-butyldimethylsil^ (45) in 

nitromethane (108 ml) was added 14.7 g of (137 mmol) of anisole, and then, 18.1 g (136 mmol) of anhydrous aluminium 

is chloride was gradually added at lower than 30 °C . After completion of the addition, the mixture was stirred at room tem- 
perature for 15 minutes. The reaction mixture was cooled, and there were added water and a saturated aqueous 
sodium hydrogen carbonate solution to be alkaline. Ethyl acetate was added to the mixture, and the mixture was filtered 
on Hif low Super Cell to separate. The organic layer was washed with water, dried over sodium sulfate, and the solvent 
was concentrated under reduced pressure. The residue was purified by silica gel chromatography (7% methanol-meth- 

20 ylene chloride) to give 9.5 g of [5-(3-chlorophenylthio)-1 H-imidazol-2-yl]methanol as oil (yield 87%). 

1 H - NMR (CDCI 3 - TMS) 6 ppm: 4.00 (b. 2H), 4.64 (s. 2H), 7.03 ~ 7.28 (m, 5H) 

By the same synthetic process as that for the above 1 -benzyloxymethyl-2-t-butyldimethylsilyloxymethylimidazole 
25 (44'), 2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)imida2ole was obtained from [5-(3-chlorophenylthio)-1H- 
imidazol-2-yQmethanol (yield 60%). mp 107-108°C . 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.03 (s, 6H), 0.82 (s, 9H), 4.74(s, 2H), 7.00 (m, 4H), 7.20 (s, 1H), 9.50 (b, 1H) 

30 An aqueous solution of 2.0 g (5.6 mmol) of 2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1H-imidazole 
(45*) in 37% formaline (1 0 ml) was heated at 1 20°C for 1 0 hours in a sealed tube. The reaction mixture was washed out 
with methanol from the tube, dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The 
residue was purified by silica gel chromatography (ethyl acetatem-hexane = 1 the crude product was washed with 
n-hexane, and filtered to give 716 mg of [2-t-butyldimethylsilyloxymethyl-5-@ 

35 anol (46) (yield 33%). mp 1 36- 1 37°C . 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.08 (s, 6H), 0.89 (s, 9H), 4.46 (d, J=5.0 Hz, 2H), 4.62 (s, 2H), 5.23 (t, J=5.0 Hz, 
1H), 7.05 ~ 7.30 (m, 4H), 12.59 (b, 1H) 

40 To a solution of 700 mg (1.8 mmol) of [2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1H- imidazol-4- 
yQmethanol (46) in methylene chloride (14 ml), was added 1.29 g (12.8 mmol) of triethylamine, and then, 1.00 g (12.8 
mmol) of acetyl chloride was added dropwise under ice-cooling with stirring. The reaction mixture was stirred at room 
temperature for 15 minutes, and added to a cooled saturated aqueous sodium hydrogen carbonate solution to neutral- 
ize and extracted with methylene chloride. The organic layer was washed with water and dried over sodium sulfate. The 

45 solvent was distilled off under reduced pressure. The residue was dissolved in 5 ml of methanol, to which was added 5 
ml of 50% aqueous acetic acid, and the mixture was stirred at room temperature for 1 hour. To the reaction mixture was 
added a saturated aqueous sodium hydrogen carbonate solution to neutralize, and extracted with methylene chloride. 
The organic layer was washed with water and dried over sodium sulfate. The solvent was concentrated under reduced 
pressure, and the residue was purified by silica gel chromatography (ethyl acetatem-hexane = 1:2) to give 602 mg of 

so [2-t-butyldimethylsiIyloxymethyl-5-(3-chlorophenylthio)-1 H-imidazol-4-ylJmethyl acetate as oil (yield 78%). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 0.13 (s, 6H), 0.95 (s. 9H), 2.08 (s, 3H), 4.80 (s, 2H), 5.16 (s. 2H), 7.10 (m, 4H), 
9.83 (b. 1H) 

55 In 12 ml of dry dimethylformamide was dissolved 600 mg (1 .4 mmol) of [2-t-butyldimethylsilyloxymethyl-5-(3-chlo- 
rophenylthio)-1H-imidazol-4-yl]methyl acetate, followed by addition of anhydrous potassium carbonate (2.8 mmol). 
Then, 240 mg (1 .7 mmol) of methyl iodide was added, and the reaction mixture was stirred at room temperature for 1 
hour. To the reaction mixture, ice-water was added, extracted with diethyl ether, the organic layer was washed with 
water and dried over sodium sulfate. The solvent was distilled off under reduced pressure, and the residue was purified 
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by silica gel chromatography (ethyl acetatem-hexane = 1 2) to obtain 288 mg of [2-t-butyWimetlTylsiIytoxyrnethyl-5-(3- 
chlorophenytthio)-1 -methyl- 1 H-imidazol-4-yl]methyl acetate (47) as oil (yield 46%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.08 (s, 6H). 0.87 (s, 9H), 2.02 (s, 3H), 3.60 (s, 3H), 4.82 (s t 2H), 5.13 (s. 2H), 
5 6.90 ~ 7.18 (m, 4H) 

[24- ButyWi methyl si lyloxymethyl-5-(3^lorophenyfthio)-1 -methyl- 1H was obtained from 

(47) by the same synthetic process as that for (42b) in Example 96. 
mp111-112°C. 

10 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.72 (s, 6H), 0.87 (s, 9H), 3.30 (b, 1H), 3.59 (s, 3H), 4.68 (b, 2H), 4.80 (s, 2H), 
6.88- 7.17 (m, 4H) 

By the same synthetic process as that for (42c) in Example 96, 2-t-butyidimethylsilyloxymethyl-4-chloromethyl-5-(3- 
15 chlorophenytthio)-1-methyl-1H-imidazole was obtained from [2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1- 
methyl-1H-imidazol-4-yl]methanol. Oil. 

1 H - NMR (CDCI3 - TMS) 5 ppm: 0.07 (s, 6H), 0.87 (s, 9H), 3.30 (b, 1H), 3.58 (s, 3H), 4.67 (s. 2H), 4.81 (s. 2H), 
6.90 ~ 7.22 (m, 4H) 

20 

By the same synthetic process as that for (42d) in Example 96, [2-t-butyldimethylsilyloxymethyl-5-(3-chlorophe- 
nylthio)-1-methyl-1H-imida20l-4-yl]acetonitrile (48) was obtained from 2-t-butyldimethylsilyloxymethyl-4-chloromethyl- 
5-(3-chlorophenylthio)-1 -methylimidazole. Oil. 

25 1 H - NMR (CDCI3 - TMS) 8 ppm: 0.09 (s, 6H), 0.88 (s, 9H), 3.60 (s, 3H), 3.77 (s, 2H), 4.81 (s p 2H), 6.80 ~ 7.22 (m, 
4H) 

In dry tetrahydrofuran (5 ml) was dissolved 87 mg (0.86 mmol) of diisopropylamine, and the solution was cooled to 
0 °C . There was added 0.5 ml of 1.71 M hexane solution of n-butytlithiurn under nitrogen gas, and the mixture was 

30 stirred for 10 minutes. The mixture was cooled to -78°C, followed by addition of 200 mg of [2-t-butyldimethylsilyloxyme- 
thyl-5-(3-chlorophenylthio)-1-methyl-1H-imidazol-4-yl]acetonitrile (48), and the mixture was stirred for 25 minutes. 
Then, 154 mg (0.86 mmol) of hexamethylphosphoric triamide and 122 mg (0.86 mmol) of methyl iodide were added 
dropwise, and the mixture was stirred at -78 °C for 10 minutes. The reaction mixture was poured into ice-water, 
extracted with diethyl ether, and the extract was washed with water and dried over sodium sulfate. The solvent was dis- 

35 tilled off under reduced pressure, and the residue was fractionated by silica gel chromatography (ethyl acetate:n- hex- 
ane = 1:2). From the first fraction, 40 mg of 2-(2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1-methyl-1H- 
imidazol-4-yl)-2-methylpropiononitrile (49 1 ) was obtained as oil (yield 19%), while from the subsequent fraction, 70 mg 
of 2-(2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1 -methyl-1 H-imidazol-4-yl)propiononitrile (50*) was 
obtained as oil (yield 34%), 

40 

49' 1 H - NMR (CDCI3 - TMS) 5 ppm: 0.08 (s, 6H), 0.88 (s. 9H), 1 .76 (s, 6H), 3.56 (s, 3H), 4.79 (s, 2H), 6.80 ~ 7.22 
(m, 4H) 

50' 1 H - NMR (CDCI3 - TMS) 6 ppm: 0.08 (s, 6H), 0.87 (s, 9H), 1.63 (d, J=7.4 Hz, 3H), 3.60 (s, 3H), 4.12 (q, J=7.4 
Hz, 1 H), 4.82 (s, 2H), 6.80 ~ 7.22 (m, 4H) 

45 

In dry tetrahydrofuran (2 ml) was dissolved 70 mg of 2-(2-t-butyldimethylsilyloxymethyl-5-(3-chlorophenylthio)-1- 
methyl-1 H-imidazol-4-yl)propiononitrile (50'), followed by addition of 0.33 ml of 1 M tetrabutylamnioniumf luoride-tetrahy- 
drofuran solution, and the reaction mixture was stirred at room temperature for 10 minutes. To the reaction mixture, 
water was added, extracted with methylene chloride, the organic layer was washed with water and dried over sodium 
50 sulfate. The solvent was concentrated under reduced pressure, and the residue was purified by silica gel chromatogra- 
phy (ethyl acetate) to obtain 50 mg of 2-[5-(3-chlorophenylthio)-2-hydroxymethyM -methyl-1 H-imidazol-4-yl]propionon- 
itrile (50) as oil (yield 98%). 

1 H - NMR (CDCI3 - TMS) 5 ppm: 1.61 (d, J=7.4 Hz, 3H), 3.60 (s, 3H), 4.13 (q, J=7.4 Hz, 1 H), 4.20 (b, 1H), 4.79 (s, 
55 2H), 6.79 - 7.25 (m, 4H) 

2-[5-(3-Chlorophenylthio)-2-hydroxymethyl-1-methylimidazol-4-yn-2-methylpropiononitrile (49) was obtained from 
(49 f ) by the same synthetic process as that for 2-[5-(3-chlorophenylthio)-2-hydroxymethyl-1-methylimidazoW-yllpropi- 
ononitrile (50). Oil. 
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1 H - NMR (CDCI3 - TMS) 8 ppm: 1.76 (s, 6H), 3.24 (m f 1 H), 3.56(s, 3H), 4.76 (d. J=5.4 Hz. 2H), 6.80 ~ 7.22 (m, 4H) 

Compound I-98 was obtained from 2^5^3^orophenylthio)-2-hydroxymethyi-1 -methyl-1 H-imidazoW-yf]propi- 
ononltrile (50) by the same synthetic process as that for Compound I-59 in Example 59. Oil. 

5 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.63 (d, J=7.2 Hz, 3H), 3.60 (s, 3H), 4.15 (q, J=7.2 Hz, 1H), 4.82(b, 2H), 5.23 (s, 
2H), 6.80 - 7.25 (m, 4H) 

Example 99 

10 

Synthesis of 245-(3-chlorophenylthio)-1,2^imethyl-1H-imidazol-4-y0propioni^ acid (Compound I-99) 

A solution of 30 mg of 245^3^hlorophenylthio)-1,2<limethyl-1H-imidazol^-yl]propiononitrile (52) in 3 ml of 6N- 
hydrochloric acid was allowed to react at 1 10°C . The mixture was concentrated under reduced pressure, made alkaline 
15 with 28% ammonia water, and then, acidic with acetic acid. The aqueous solution was charged on a column of 25 g of 
MCI GEL (CHP20P 75-150 ji), and eluted with purified water and then methanol. The methanol fraction was concen- 
trated under reduced pressure to give 25 mg of the target compound (Compound I -99) as oil (yield 78%). 

1 H - NMR (CDCI3 - TMS) 8 ppm: 1.49 (d. J=7.4 Hz, 3H), 2.48 (s, 3H), 3.46 (s, 3H), 3.95 (q, J=7.4 Hz, 1H), 6.84 ~ 
20 7.20 (m, 5H) 

Example 100 

Synthesis of 5-(3,5-dichlorobenzyl)-1 ,2-dimethyl-4-isopropyl-1 H-imidazole (Compound 1-100) 

25 

In 20 ml of dry acetone was dissolved 930 mg (3.3 mmol) of 5-(3,5-dichlorobenzyl)-4-lsopropyl-2-methyl-1 H-imida- 
zole (54), followed by addition of 1.4 g (10.1 mmol) of anhydrous potassium carbonate, and the mixture was stirred at 
room temperature. After 5 minutes, 225 (3.6 mmol) of methyl iodide was added at room temperature, and the mixture 
was heated to 80 °C . After 5 hours, the mixture was cooled to room temperature, filtered, and the filtrate was concen- 
30 trated under reduced pressure. The residue was diluted with water, and extracted with chloroform. The extract was 
washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and the filtrate was concentrated under 
reduced pressure. The crude product was purified by silica gel chromatography (ethyl acetate) to give 218 mg of the 
target compound (Compound 1-100) (yield 22%). 

35 1 H-NMR(CDCI 3 -TMS) Sppm : 1.27 (d, J=4.2 Hz, 6H), 2.36 (s. 3H), 2.86 (m, 1H), 3.21 (s, 3H), 3.88 (s, 2H), 6.96 (2, 
2H),7.21 (s, 1H) 

Example 101 

40 Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylbenzyO-4-isopropyl-T-methyl-1 H-imidazole (Compound 1-101) 

In 30 ml of dry tetrahydrofuran was dissolved 3.31 g (8.94 mmol) of 2-benzyloxymethyl-5-iodo-4-isopropyl-1 -meth- 
ylimidazole (4c), followed by addition of 5.78 ml (9.83 mmd) of n-butyllithium (1 .70 M hexane solution) at -70°C over 30 
minutes. Then, after 5 minutes, a solution of 1 .56 g (8.91 g) of 3,5-dichlorobenzaldehyde dissoloved in 1 0 ml of dry tet- 

45 rahydrofuran was added at -70°C over 30 minutes. After 1 hour, the mixture was left to cool to room temperature, and 
an aqueous solution of ammonium chloride was added thereto, and extracted with ethyl acetate. The organic layer was 
washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and the filtrate was concentrated under 
reduced pressure. The crude product was purified by silica gel chromatography (ethyl acetate/methyl ene chloride 10:1) 
to give 1.25 g of [2^enzyloxymethyl-5-isopropyl-3-methyM^ (56) (yield 

so 33.3%). 

1H-NMR(CD 3 OD-TMS) 8 ppm : 1.24 (d, J=8.2 Hz, 6H), 2.94 (m, 1H), 3.38 (s, 3H), 4.49 (s. 2H), 4.55 (s, 2H), 5.99 
(s, 1H), 7.21 -7.39 (m, 8H) 

55 In 20 ml of methylene chloride was dissolved 1 .25 g (2.98 mmol) of [2-benzyloxymethyl-5-isopropyl-3-methyl-1 H- 
imidazol-4-yO-(3 t 5-dichlorophenyQmethanol (56), followed by addition of 1.45 g (1 1.9 mmol) of 4-(dimethylamino)-pyri- 
dine at room temperature. After 5 minutes, 0.49 ml (3.54 mmol) of phenylchlorothionoformate was added at room tem- 
perature, and the mixture was stirred. After 2 hours, the reaction mixture was concentrated under reduced pressure, 
and purified by silica gel chromatography (ethyl acetate-hexane 1:1) to give 1.07 g of 2-benzyloxymethyl-5-(1-(3,5- 
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dichlorophenyI)-1 i)henoxythiocart)onyioxy)methy1-4-isopropy1-1 -methyl-1 H-imidazole (57) (yield 64.6%). 

1H-NMR(CDCl3-TMS) 8ppm : 1.24 (d. J=6.0 Hz, 6H) f 2.92 (m, 1H), 3.46 (s, 3H), 4.51 (s, 2H), 4.61 (s, 2H) ( 6.01 (s, 
1H), 6.85 - 7.42 (m, 13H) 

5 

In 20 ml of dry toluene was dissolved 1 .07 g (1 .93 mmol) of 2-benzyloxymethyl-5-[1 -(3,5-dichlorophenyl)-1 -phenox- 
ythiocarbonyioxy]methyl-4-isopropyl-1 -methyl- 1 H-imidazole (57), followed by addition of 158 mg (0.96 mmol) of a,a'- 
azobisisobutyronitrile and 1 . 14 ml (4.24 mmol) of tributyltinhydride at room temperature, and the mixture was heated to 
85 °C . After 5 hours, the reaction mixture was concentrated under reduced pressure, and purified by silica gel chroma- 
w tography (ethyl acetate-hexane 1:1) to give 470 m of 2-benzyloxymethy1-5-(3,5<iic*!orobe 
1 H-imidazole (58) (yield 60.5%). 

1 H-NMR(CDCI 3 -TMS) 5 ppm : 1.28 (d, J=6.8 Hz, 6H), 2.90 (m, 1H), 3.31 (s, 3H), 3.88 (s, 2H), 4.52 (s, 2H), 4.63 (s. 
2H), 6.94 (s. 2H), 7.22 (s. 1H), 7.30 (s, 5H) 

15 

In 3 ml of ethanol was dissolved 470 mg (1.17 mmol) of 2-benzyloxymethyl-5-(3,5-dichlorobenzyl)-4-isopropyI-1- 
methyl-1 H-imidazole (58), followed by addition of 10 ml of concentrated hydrochloric acid (36% aqueous solution), and 
the mixture was refluxed under heating at 1 10 °C . After 3 hours, the reaction mixture was concentrated under reduced 
pressure, neutralized with aqueous sodium hydroxide, and extracted with ethyl acetate. The extract was washed with 
20 saturated brine, dried over anhydrous sodium sulfate, filtered, and the filtrate was concentrated. To the crude crystals, 
5 ml of diethyl ether was added, and filtered to give 350 mg of [5-(3,5-dichlorobenzyl)-4-isopropyl-1 -methyl-1 H-imidazol- 
2-yl]methanol (59a) (yield 95.9%). 

1 H-NMR(CD 3 OD-TMS) 8 ppm : 1.22 (d, J=7.0 Hz, 6H), 2.92 (m, 1H), 3.45 (s. 3H), 4.02 (s, 2H), 4.62 (s, 2H), 7.06 
25 (S.2H), 7.29 (s. 1H) 

In 5 ml of thionyl chloride was dissolved 160 mg (0.51 mmol) of [5-(3,5-dichlorobenzyl)-4-isopropyl-1 -methyl-1 H- 
imidazol-2-yl]methanol (59a), and the mixture was stirred at room temperature. After 2 hours, the reaction mixture was 
concentrated under reduced pressure, and to the residue, 5 ml of dry dimethylformamide and 80 mg (1 .23 mmol) of 
30 sodium azide were added. The mixture was stirred at room temperature for 3 hours, diluted with water, and extracted 
with ethyl acetate. The extract was washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. The 
filtrate was concentrated to give 150 mg of 2-azidomethyl-5-(3,5-dichlorobenzyl)-4-isopropyl-1 -methyl-1 H-imidazole 
(60) (yield 87%). 

35 1 H-NMR(CDCI 3 -TMS) 5 ppm : 1 .27 (d, J=7.0 Hz, 6H), 2.89 (m, 1 H), 3.35 (s, 3H), 3.92 (s. 2H), 4.46 (s, 2H), 6.94 (s, 
2H), 7.23 (s, 1H) 

In 8 ml of ethanol was dissolved 1 50 mg (0.44 mmol) of 2-azkiomethyl-5-(3,5<lichlorobenzyl)-4-isopropyl-1 -methyl- 
1 H-imidazole (60), and 50 mg of 1 0% palladium carbon was added at -20°C . The mixture was stirred at room temper- 
40 ature under a stream of hydrogen. After 4 hours, the reaction mixture was filtered through Celite, and the filtrate was 
concentrated to give 94 mg of Compound 1-101 (yield 68%). 

1 H-NMR(CDCI 3 -TMS) 5 ppm : 1.24 (d, J=6.6 Hz, 6H), 3.37 (s, 3H), 3.89 (s, 2H), 3,95 (b, 2H), 4.02 (s, 2H), 6.95 (s. 
2H), 7.21 (s, 1H) 

45 

Example 102 

Synthesis of [5-(3-chlorobezyl)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]methanol (Compound 1-102) 

so [2-(benzyloxymethyl)-5-isopropyl-3-me (56*) was obtained from 

(4c) and 3-chlorobenzaldehyde by the same synthetic process as that for (56) in Example 101 . 

1 H-NMR(CDCI 3 -TMS) 6 ppm : 1.23 (d, J=8.2 Hz, 6H), 2.96 (m, 1H), 3.34 (s. 3H), 4.47 (s, 2H), 4.53 (s, 2H), 6.02 (s, 
1H), 7.12-7.43 (m, 9H) 

55 

2-Benzyloxymethyl-5-(3-chlorobenzyl)-4-isopropyl-1 -methyl-1 H-imidazole (58') was obtained from (56') by the 
same synthetic process as that for (58) in Example 101 . 

1 H-NMR(CDCI 3 -TMS) 8 ppm : 1.28 (d, J=6.8 Hz, 6H), 2.91 (m, 1H). 3.30 (s, 3H), 3.90 (s. 2H), 4.52 (s, 2H), 4.63 (s, 
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2H), 6.90 (m, 1H). 7.20 (m, 2H), 7.30 (m, 5H) 

Compound 1-102 was obtained from (58*) by the same synthetic process as that for (59a) in Example 101 . Oil. 

5 1 H-NMR(CDCI 3 -™S) 6 ppm : 1.22 (d, J=7.2 Hz, 6H). 2.95 (m, 1H), 3.43 (s. 3H), 4.01 (s, 2H), 4.61 (s, 2H). 7.00 ~ 

7.12 (m, 2H), 7.17 - 7.35 (m, 2H) 

Example 103 

w Synthesis of 2<arbamoyloxymethyl-5-{3,5-cfichlorobenzy0-4-isopropyl-1 -methyl-1 H-imidazole (Compound 1-1 03) 

In 5 ml of dry tetrahydrofuran was dissolved 167 mg (0.53 mmol) of [5-(3,5-dichlorobenzy0-4-isopropyl-1-methyl- 
1 H-imidazol-2-yl]methanol (59a), 50 pi (0.59 mmol) of chloroacetylisocyanate was added at room temperature, and the 
mixture was stirred. After 1 hour, the mixture was diluted with water, extracted with ethyl acetate, the extract was 
is washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated to give 
210 mg of 2-N-chloroacetylcarbamoyloxy-meft^ (62) (yield 

99%). 

1 H-NMR(CDCI 3 -TMS) 5 ppm : 1 .26 (d, J=6.6 Hz, 6H), 2.90 (m, 1 H), 3.39 (s, 3H), 3.92 (s, 2H), 4.44 (s, 2H), 5.26 (s, 
20 2H), 6.94 (s, 2H), 7.25 (s. 1H), 8.55 (b, 1H) 

In 20 ml of methanol was dissolved 210 mg (0.53 mmol) of 2-N-chloroacety1carbamoyioxymethyt-5-(3,5-dichlo- 
robenzyl)-4-isopropyl- 1 -methyl- 1 H-imidazole (62), 2 g (30.60 mmol) of zinc was added at room temperature, and the 
mixture was stirred. After 4 hours, the reaction mixture was filtered through Celite, and the filtrate was concentrated 
25 under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate) to give 85 mg of the tar- 
get compound (Compound 1-103) (yield 45%). 

1 H-NMR(CDCI 3 -TMS) 8 ppm : 1.27 (d, J=4.6Hz, 6H), 2.90 (m, 1 H), 3.36 (s, 3H), 3.91 (s, 2H), 4.85 (b, 2H), 5.17 (s, 
2H),6.95(s, 2H), 7.23 (s, 1H) 

30 



Elementary analysis ( C 16 H 19 N 3 02CI 2 ) 


Calc. (%) 
Found (%) 


C.53.94 
C53.94 


H.5.38 
H,5.43 


N, 11.80 
N, 11.59 


CI, 19.90 
CI, 19.66 



40 

Example 104 

Synthesis of 5-(3,5-dimethylphenylsuIfinyl)-4-isopropyl-1,2-dimethyt-1 H-imidazole (Compound 1-104) 

45 

In methylene chloride (10 ml) was dissolved 150 mg (0.55 mmol) of 5-(3,5-dimethylphenylthio)-4-isopropyl-1,2- 
dimethyl-1 H-imidazole, followed by addition of 177 mg (0.82 mmol) of 80% metachloroperbenzoic add under ice-cool- 
ing, and the mixture was stirred for 10 minutes. To the reaction mixture, an aqueous solution of sodium thiosulfate and 
then, an aqueous sodium hydrogen carbonate solution was added, and extracted with methylene chloride. The extract 
50 was washed with saturated brine, dried over anhydrous sodium sulfate, filtered, and the filtrate was concentrated under 
reduced pressure. The residue purified by silica gel chromatography (ethyl acetate), and recrystallized from n-hexane ■ 
to give 100 mg of Compound 1-104 (yield 63%). mp 100-101 °C . 



1 H - NMR(CDCI 3 -TMS) 8 ppm : 1.36 (d, J=7.0 Hz, 3H), 1.37 (d. J= 7.0 Hz, 3H), 2.33 (s, 3H), 2.35 (s. 3H), 3.26 (s. 
55 3H), 3.32 (sept 1 H), 7.06 (m, 3H) 
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Elementary analysis ( C^H^NgOS) 



Caic. (%) 


C.66.17 


H.7.58 


N.9.65 


S, 11.04 


Found (%) 


C.65.32 


H.7.63 


N.9.37 


S, 10.62 



Example 105 

Synthesis of 5-(3,5-dimethylpheny1sulfonyl)-4-isoprop^ (Compound 1-105) 

In methylene chloride (6 ml) was dissolved 60 mg (0.20 mmol) of 5-(3.5-dimethylphenyrthio)-4-isopropyl-1 ,2-dime- 
thyl-1 H-imidazole, followed by addition of 223 mg (1.00 mmol) of 80% metachloroperbenzoic acid, and the mixture was 
stirred at room temperature for 1 hour. To the reaction mixture, an aqueous solution of sodium thiosulfate and then an 
aqueous solution of sodium hydrogen carbonate were added, and the mixture was extracted with methylene chloride. 
The extract was washed with saturated brine and dried over anhydrous sodium sulfate, filtered, and the filtrate was con- 
centrated under reduced pressure. The residue purified by silica gel chromatography (ethyl acetate), and recrystallized 
from n-hexane, to give 24 mg of Compound 1-105 (yield 39%). mp 126-128 °C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm : 1.29 (d, J=6.8 Hz, 6H), 2.36 (s, 3H), 3.59 (s, 3H), 3.82 (sept. 1H), 7.19 (s, 1H), 7.46 
(s. 2H) 

Example 106 

Synthesis of [5-(3,5<iimethylphenylsuffinyl)-4-isopropyl-1-methyl-1H-imidazol-2-yl]methanol (Compound 1-106) 

Compound 1-106 was obtained from Compound I-9 by the same synthetic process as that in Example 104. mp 
125°C. 

1 H - NMR(CDCI 3 -TMS) 8 ppm : 1.29 (d, J=6.8 Hz, 3H), 1.31 (d, J=6.8 Hz, 3H), 2.36 (s, 6H),3.31 (sept, 1H), 3.42 
(s, 3H), 4.50(br, 1H), 4.63 (s, 2H), 7.09 (m, 3H) 

Example 107 

Synthesis of [5-(3,5-dimethylphenylsulfonyl)-4-isopropyl-1-methyl-1H-imidazol-2-yl]methanol (Compound 1-107) 

Compound 1-1 07 was obtained from Compound I-9 by the same synthetic process as that in Exampl e 1 05. mp 1 80- 
182°C. 

1 H - NMR(CDCI 3 -TMS) 8 ppm : 1.16 (d f J=6.8 Hz, 6H), 2.38 (s, 3H), 3.73 (s, 3H), 3.74 (sept, 1H), 4.40 (br, 1H), 
4.66 (s, 2H), 7.21 (s, 1H), 7.47 (s, 2H) 

Example 108 

Synthesis of [5-(3,5-dichlorophenylsulfinyl)-4-isopropyl-1-methyl-1H-imidazol-2-yllmethanol (Compound 1-108) 

Compound 1-1 08 was obtained from Compound I-8 by the same synthetic process as that in Example 1 04. mp 1 28- 
130°C. 

1 H - NMR(CDCI 3 -TMS) 8 ppm : 1.26 (d. J=5.0 Hz, 3H), 1.28 (d, J=5.0 Hz, 3H), 3.26 (sept, 1H), 3.46 (s, 3H), 4.65 
(s, 2H), 7.37 (d, J=1.4 Hz, 2H), 7.46 (t, J=1 .4 Hz, 1H) 
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Elementary analysis ( C 14 H 16 Cl2N202S) 


Calc. (%) 
Found (%) 


C.48.42 
C.48.27 


H.4.64 
H.4.73 


N.8.07 
NJ.99 


S.9.23 
S.9.23 


Cl.20.42 
Cl,20.60 



Example 109 

Synthesis of [5-(3,5<iich!orophenylsulfony0^-isopro (Compound 1-109) 

Compound 1-1 09 was obtained from Compound I-8 by the same synthetic process as that in Example 1 05. mp 202- 
204°C . 

1 H - NMR(CDCI 3 -TMS) 5 ppm : 1.22 (d. J=4.4 Hz, 6H), 3.71 (sept, 1H), 4.69 (s, 2H), 7.56 (t, J=1.2 Hz, 1H), 7.72 . 
(d, J=1.2 Hz,2H) 

Example 110 

Synthesis of 2-aminomethyl-5-(3,5-dichiorophenylsulfinyl)-4-isopropyl-1-methyl-1 H-imidazole (Compound 1-110) 

Compound 1-1 10 was obtained from Compound I-66 by the same synthetic process as that in Example 104. Oil. 

1 H - NMR(CDCI 3 -TMS) 6 ppm : 1.36 (d, J=4.6 Hz, 3H), 1.37 (d, J= 4.6 Hz, 3H), 3.29 (sept, 1H), 3.38 (s, 3H), 3.88 
(s, 2H), 7.38 (d, J=1.2 Hz, 2H), 7.45 (t, J=1.2 Hz, 1H) 

Example 1 1 1 

Synthesis of 2-aminomethyl-5-(3,5-dichlorophenylsulfonyl)-4-isopropyl-1 -methyl-1 H-imidazole (Compound 1-111) 

Compound 1-111 was obtained from Compound I-66 by the same synthetic process as that in Example 105. Oil. 

1 H - NMR(CDCI 3 -TMS) 6 ppm : 1.15 (d, J=4.4 Hz, 3H), 3.69 (sept. 1H), 3.81 (s. 3H), 4.70 (br, 2H), 7.56 (t, J=1.2 
Hz, 1H), 7.71 (d, J-1.2 Hz, 2H) 

Example 112 

Synthesis of 5-(3.5-dichlorophenylsulfinyl)-4-isopropyl-1-methyl-2-trifluoroacetylaminomethyl-1 H-imidazole (Com- 
pound 1-112) 

Compound 1-1 12 was obtained from (40c) by the same synthetic process as that in Example 104. Oil. 

1 H - NMR(CDCI 3 -TMS) 8 ppm : 1.35 (d. J=6.8 Hz, 3H), 1.36 (d, J= 6.8 Hz, 3H), 3.29 (sept, 1H), 3.38 (s; 3H), 4.49 
(dd, J=5.2, 1.6Hz, 2H), 7.37 (d, J=1.8 Hz, 2H), 7.47 (t. J=1.8 Hz, 1H) 

Example 113 

Synthesis of [5-(3,5-dichlorophenylsulfinyl)-4-isopropyl-1H-imidazol-2-y0methanol (Compound 1-1 13) 

Compound 1-113 was obtained from (12)(R 1 =H) by the same synthetic process as that in Example 104. mp 217- 
218°C. 

1 H - NMRfde-DMSO-TMS) 8 ppm : 1.27 (d, J=7.0 Hz, 3H), 1.32 (d. J=7.0 Hz, 3H), 3.37 (sept, 1H), 4.34 (d, J=5.8 
Hz, 2H), 5.46 (t, J=5.8 Hz, 1H), 7.53 (d, J=1.6 Hz, 2H), 7.75 (t, J=1.6 Hz, 1H) 
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Elementary analysis ( C13H14Q2N2O2S) 


Calc. (%) 
Found (%) 


C.46.86 
C.46.73 


H.4.23 
H,4.34 


N,8.41 
N,8.15 


S,9.62 
S,9.39 


d.21.28 
Cl.21.13 



Example 114 

Synthesis of [5-(3,5Kli(^iorophenylsulfonyl)-4-isopr^^ (Compound 1-114) 

Compound 1-114 was obtained from (1 2)(R 1 =H) by the same synthetic process as that in Example 105. mp 21 7°C . 

1 H - NMR(d 6 -DMSO-TMS) 8 ppm : 1 .23 (d, J=6.6 Hz, 6H), 3.75 (m,1H), 4.39 (d, J*5.6 Hz, 2H). 5.50 (t, J=5.6 Hz, 
1H), 7.80 (d. J=1.6 Hz, 2H), 7.98 (t, J=1.6 Hz, 1H), 12.81 (br, 1H) 



Elementary analysis ( C^H^C^^C^S) 



Calc. (%) 


C.44.71 


H.4.04 


N.8.02 


S.9.18 


Cl.20.30 


Found (%) 


C44.94 


H,4.1 1 


NJ.90 


S.8.91 


Cl.20.12 



Example 115 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylsulfinyl)-4-isopropyl-1 -methyl-1 H-imidazole (Compound I- 
115) 

Compound 1-115 was obtained from Compound 1-41 by the same synthetic process as that in Example 104. 
m.p. 148-149°C. 

1 H - NMR(d 6 -DMSO-TMS) 6 ppm : 1.37 (d, J=7.2 Hz, 3H), 1.39 (d, J=7.2 Hz, 3H), 3.31 (sept, 1H), 3.44 (s, 3H), 
4.70 (br, 2H), 5.13 (s, 2H), 7.38 (d, J=1.8 Hz, 2H), 7.47 (t, J=1.8 Hz, 1H) 



Elementary analysis ( C^H^C^^C^S) 


Calc. (%) 
Found (%) 


C46.16 
C45.94 


H.4.39 
H.4.45 


N, 10.77 
N.10.61 


S.8.22 
S,8.02 


Cl,18.17 
CI, 18.36 



Example 116 

Synthesis of 1-(p-t-butylbenzyl)-5-(3,5-dichlo^^ hydrochloride 
(Compound 1-116) 

In dimethylformamide was dissolved 1 14 mg of p-t-butylbenzylbromide and 152 mg of potassium iodide under ice- 
cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 5-(3,5- 
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dichIorophenytthio)-4-isopropyf-2-(p-^ H-imidazole (101b) was added, followed by addition of 

126 mg of potassium carbonate, and the mixture was warmed to 50°C . The mixture was allowed to react for 6 hours. 
After completion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried 
over anhydrous sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil, 5 ml of 
5 ethanol and 10 mi of 36% hydrochloric acid were added, and the mixture was stirred at 90°C for 2 hours. After comple- 
tion of the reaction, the solvent was distilled off under reduced pressure, the crystals were washed with diethyl ether, 
filtered, and 220 mg of Compound 1-116 was obtained (yield 96%). mp 174-177 °C . 

1 H - NMR(CD 3 OD-TMS) 5 ppm: 1.22(s,9H), 1.35(d,J=7.0Hz,6H), 3.30 (sept,1H), 5.02(s,2H), 5.44(s,2H), 
w 6.72(d,J=1.8Hz,2H),7.05~7.25(m,5H) 

Example 117 

Synthesis of 1-(p-N-ac^aminobenzyl)-5-(3,5-dichlor^ H-imidazole (Com- 

15 pound 1-117) 

In dimethylformamide was added 1 18 mg of p-nitrobenzyibromide and 1 14 mg of potassium iodide under ice-cool- 
ing, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 5-(3,5-dichIo- 
rophenytthio)-4HSopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by addition of 76 

20 mg of potassium carbonate. At the beginning, the reaction mixture was green, and soon it disappeared. Then, the mix- 
ture was warmed to 50°C and was allowed to react for 3 hours. After completion of the reaction, the mixture was diluted 
with water, extracted with diethyl ether, the extract was dried over sodium sulfate, and the solvent was distilled off under 
reduced pressure. To thus-obtained oil, 5 ml of ethanol and 1 0 ml of 36% hydrochloric acid were added, and the mixture 
was stirred at 90°C for 2 hours. After completion of the reaction, the solvent was distilled off under reduced pressure. 

25 To the residue, an aqueous sodium hydrogen carbonate solution was added, extracted with ethyl acetate, the extract 
was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The crystals were washed with 
diethyl ether, filtered, and 150 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(p-nitrobenzyl)-1 H-imi- 
dazole (103a) was obtained (yield 73%). mp 192-194 °C . 

30 1 H - NMR(CD 3 OD-TMS) 8 ppm: 1.25(d,J=7.0Hz,6H), 3.12(sept,1H), 4.79(s,2H), 5.47(s,2H), 6.58(d,J=2.0Hz,2H), 
6.99(d f 1 H), 7.32(d, J=9.0Hz,2H), 7.96(d, J=9.0Hz,2H) 

In ethyl acetate was dissolved 800 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(p-nitrobenzyl)- 
1 H-imidazole (1 03a), and platinum suit ided carbon was added. After replacement with hydrogen atomosphere, the mix- 
35 ture was catalytically hydrogenated under atmospheric pressure at room temperature. After 1 hour, the mixture was fil- 
tered through Celrte, the filtrate was distilled off under reduced pressure, and to the residue, diethyl ether was added. 
The precipitated crystals were filtered, and 579 mg of 1 -(p-aminobenzyl)-5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4- 
isopropyl-1 H-imidazole (104a) was obtained (yield 78%). mp 130 °C (decomp.). 

40 1 H - NMR(CDCI 3 -TMS) 6 ppm: 1.19(d,J=7.0Hz,6H), 3.08(sept.1H), 4.28(br,2H), 4.75(s f 2H), 5.12(s,2H), 
6.43(d,J=8.2Hz,2H), 6.60 (d,2H), 6.80(d,J=8.2Hz,2H), 7.00(d,1H) 

In methylene chloride was dissolved 200 mg of 1-(p-aminobenzyl)-5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4- 
isopropyl-1 H-imidazole (104a), there were added 116 mg of dimethyiaminopyridine and 212 \i\ of acetic anhydride 

45 under ice-cooling, and the mixture was allowed to warm up to room temperature and stirred for 1 hour. After completion 
of the reaction, the mixture was diluted with water, extracted with methylene chloride, the extract was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. The residue was purified by silica gel chromatography 
(methylene chloride:ethyl acetate = 2:1) to provide 2-acetoxymethyl-1-(p-N-acetylaminobenzyl)-5-(3,5-dichlorophe- 
nylthio)-4-isopropyl-1 H-imidazole. The compound was dissolved in 10 ml of methanol, and under ice-cooling, 1 ml of 

so 1M sodium methoxide solution was added. The mixture was allowed to warm up to room temperature and stirred for 1 
hour. After completion of the reaction, the solvent was distilled off under reduced pressure, and 41 .2 mg of Compound 
1-1 1 7 was obtained (yield 19%). 



1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .22(d,J=7.0Hz,6H), 2.16(s,3H), 3.10 (sept,1H), 4.72(s,2H), 5.19(s.2H), 
55 6.62(d,J=1.8Hz,2H), 6.87 - 7.38(m,5H) 



Exarrple 118 
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Synthesis of 1 Knrv^inobenzy0-5-(3,5<lichlorop^ H-imidazole (Conpound I- 

118). 

To dimethytformamide was added 94 mg of m-nitrobenzyl chloride and 1 14 mg of potassium iodide under ice-cool- 
ing, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 5-(3,5-dichlo- 
rophenyfthio)-4-isopropy1-2-(p-me^ (101b) was added, followed by addition of 76 

mg of potassium carbonate. Then, the mixture was warmed up to 50 °C and allowed to react for 6 hours. After comple- 
tion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil, 5 ml of ethanol and 1 0 ml of 36% 
hydrochloric acid were added, and the mixture was stirred at 90°C for 2 hours. After completion of the reaction, the sol- 
vent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution and ethyl acetate were 
added. Insoluble materials in both layers were filtered to give 72 mg of 5-(3,Sdichlorophenytthio)-2-hydroxymethyl-4- 
isopropyl-1 -(m-nitrobenzyl)-l H-imidazole hydrochloride. The ethyl acetate layer of the filtrate was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, 
and 80 mg of 5-(3,5-dichlorophenylthio)-2-hyd^ (103b) was 

obtained (yield 71%). 103b, mp 197-198°C . 

1 H - NMR(CD 3 OD-TMS) 6 ppm: 1.25td,J=7.0Hz,6H), 3.10(sept,1H), 4.81(s.2H), 5.47(s,2H), 6.53(d.J=1.8Hz,2H), 
6.99(d,1H), 7:32(d, 1H), 7.59(d,1H), 7.89(d,1H), 8.00(s,1H) 

The hydrochloride of 1 03b 

1 H - NMR(CD 3 OD-TMS) 6 ppm: 1.37(d,J=7.0Hz,6H), 3.36(sept.1H), 5.06(s,2H), 5.64(s,2H), 6.68(d,J=1.6Hz,2H), 
7.12(d,J=1.6Hz, 1H), 745(d,J=8.2Hz,1H), 7.63(d,1H), 7.99(d,1H), 8.07(s,1H) 



Elementary analysis (C2oH 19 Cl2N303S • HCI • 1.1 H 2 0) 



Calc. (%) 


C.47.23 


H.4.40 


N.8.26 


Cl,20.91 


S.6.30 


Found (%) 


C47.06 


H.4.42 


N.8.37 


Cl.20.98 


S.6.49 



In ethyl acetate was dissolved 64 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(m-nftrobenzyl)- 
1 H-imidazole (1 03b), and platinum sulf ided carbon was added. After replacement with hydrogen atomosphere, the mix- 
ture was catalytically hydrogenated under atmospheric pressure at room temperature. After 3 hours, the mixture was 
filtered through Celite, the filtrate was distilled off under reduced pressure, and diethyl ether was added. Crystals pre- 
cipitated were filtered, and 25 mg of Compound 1-1 18 was obtained (yield 42%). mp 145-148 °C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .22(d,J=7.0Hz f 6H), 3.11 (sept. 1H) f 4.71(s,2H), 5.13(s,2H) ( 6.21(s,1H), 6.32 - 
6.50(m,2H), 6.68(d,J= 1.8Hz,2H), 6.96(m,1H), 7.01(d,J=1.8Hz,1H) 

Example 119 

Synthesis of 1-(o-aminobenzyl)-5-(3,5KiichlorophenyM (Compound I- 

119). 

To dimethylformamide was added 237 mg of o-nitrobenzyl chloride and 228 mg of potassium iodide under ice-cool- 
ing, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 400 mg of 5-(3,5-dichlo- 
rophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by addition of 152 
mg of potassium carbonate. Then, the mixture was warmed up to 50°C , and allowed to react for 6 hours. After comple- 
tion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 10 ml of ethanol and 
20 ml of 36% hydrochloric acid, and the mixture was stirred at 90 °C for 2 hours. After completion of the reaction, the 
solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution was added, 
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extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under reduced 
pressure! The crystals were washed with diethyl ether, filtered, and 195 mg of 5^3,5^ ctilorqDhenylthio)-2-hydroxyrne- 
thyl-4-isopropyl-1 -(o-nrtrobenzyl)-1 H-imidazole (103c) was obtained (yield 47%). mp 160-166 °G . 

5 1 H - NMR(CDCl3-TMS) 6 ppm: 1.31(d,J=6.6Hz,6H), 3.19(sept,1H), 4.75(5,21-0, 5.65(s,2H), 6.51(d,1H), 

6.70(d f J=:1.6Hz,2H), 7.00(d, J=1 .6Hz, 1 H), 7.37(m,2H), 8.03(d,1 H) 



w 



Elementary analysis (C2oH 19 CI 2 N 303S) 



Calc. (%) 


C53.10 


H,4.23 


N,9.29 


CI, 15.67 


S.7.09 


Found (%) 


C53.03 


H.4.44 


N.9.38 


CI. 15.38 


S,6.99 



In ethyl acetate was dissolved 170 rhg of 5-(3,5-dichlorophenyrthio)-2-hydroxyme^ 
1 H-imidazole (103c), platinum sutfded carbon was added. After replacement with hydrogen atomosphere, catalytic 
20 hydrogenation was performed at atmospheric pressure at room temperature. After 1 hour, the mixture was filtered 
through Celite, and the filtrate was distilled off under reduced pressure. To the residue, diethyl ether was added, the pre- 
cipitated crystals were collected by f iteration, and 77 mg of Corrpound 1-119 was obtained (yield 49%). 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1.24(d,J=6.6Hz,6H), 3.12(sept,1H), 4.63(s,2H), 5.20(s.2H), 6.50 ~ 7.25(m,4H), 
25 6.66(d,2H).6.96(d f 1H) 

Example 120 

Synthesis of 5-(3,5-dichlorophenylthio)-2-hydroxy^ hydrochloride 
30 (Compound 1-120). 

To dimethylformamide was added 89 mg of 1-(chloromethy1)naphthalene and 152 mg of potassium iodide under 
ice-cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 5- 
(3,5<lichlorophenylthio)-4-isopropyl-2-(p-m (101b) was added, followed by addi- 

35 tion of 126 mg of potassium carbonate. The mixture was warmed up to 50 °C and allowed to react for 6 hours. After 
completion of the reaction, the mixture was diluted with water, and extracted with diethyl ether. The extract was dried 
over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil, 5 ml of ethanol and 
10 ml of 36% hydrochloric acid were added, and the mixture was stirred at 90 °C for 2 hours. After completion of the 
reaction, the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 

40 220 mg of Compound 1-120 was obtained (yield 97%). mp 135-140°C . 

1 H - NMR(CD 3 OD-TMS) 8 ppm: 1 .42(d.J=7.2Hz,6H), 3.43(sept,1H), 4.98(s,2H), 5.99(s,2H), 6.57(d,J=1.8Hz,2H), 
6.78(d,1H), 7.03(d, J=1.8Hz,1H), 7.25(t,1H), 7.45 ~ 7.78(m,3H), 7.85(d, 1H), 8.13 (d,1H) 

45 Example 121 

Synthesis of 5-(3,5-dichlorophenylthio)-2-hydroxym (Compound I- 

121). 

so To dry tetrahydrofuran was added 44 mg of powdery sodium hydroxide and 30 mg of tetrabutylammonium bromide 
under ice-cooling, and after 10 minutes, 200 mg of 5-(3,5-dichlorophenyfthio)-4-isopropyl-2-(p-methoxybenzyloxyme- 
thyl)-1 H-imidazole (101b) was added. After 20 minutes, to the mixture, 129 pi of 1-bromo-2-phenylethane was added. 
After stirred at room temperature for 3 hours, the mixture was diluted with water, extracted with diethyl ether, the extract 
was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil, 10 ml of 

55 ethanol and 20 ml of 36% hydrochloric acid were added, and the mixture was stirred at 90°C for 2 hours. After comple- 
tion of the reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solu- 
tion was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off 
under reduced pressure. The residue was purified by silica gel chromatography (hexane: ethyl acetate =1 :1) to give 100 
mg of Compound 1-121 (yield 52%). 
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1 H - NMR(CDCl3-TMS) 5 ppm: 1.19(cU=.7.0Hz.6H), 2.88(m.2H). 3.05 (sepUH), 4.19(m,2H). 4.89(s.2H). 
6.84(d,J=1 .8Hz.2H), 6.98 ~ 7.39(m,5H). 7. 12(d.J=1 .8Hz,1 H) 



Elementary analysis (C 21 H^C^NaOS) 





Calc. (%) 


C59.86 


H,5.26 


N.6.65 


CI, 16.83 


S.7.61 


10 


Found (%) 


C.59.93 


H.5.52 


N.6.54 


CI, 16.00 


S.7.38 



15 Example 122 

Synthesis of 5-(3.5<!ichlorophenylthio)-2-hydimy^ (Compound I- 

122). 

20 To dry tetrahydrofuran was added 40 mg of 60% sodium hydride, and under ice-cooling, 200 mg of 5-(3,5-dichlo- 
rophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyO-1HHmidazole (101b) was added. After 20 minutes, 136 nl of 
1 -bromo-3-phenyipropane was added. After stirred at room temperature for 3 hours, the mixture was diluted with water 
and extracted with diethyl ether. The extract was dried over sodium sulfate, and the solvent was distilled off under 
reduced pressure. To thus-obtained oil were added 10 ml of ethanol and 20 ml of 36% hydrochloric acid, and the mix- 

25 ture was stirred at 90°C for 2 hours. After completion of the reaction, the solvent was distilled off under reduced pres- 
sure, an aqueous sodium hydrogen carbonate solution was added, and extracted with ethyl acetate. The extract was 
dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was purified by silica 
ge! chromatography (hexane:ethyl acetate =1:1) to give 80 mg of Compound 1-122 (yield 40%). 

so 1 H - NMR(CDCl 3 -TMS) 8 ppm: 1.19(d,J=6.6Hz f 6H), 1.93(m,2H), 2.61 (m,2H), 3.05(sept,1H), 3.92(m,2H), 
4.68(s,2H), 6.75(d,J=1.8Hz,2H), 7.01 ~ 7.36(m,6H) 



35 



Elementary analysis (C22H24Q2N2OS) 



Calc. (%) 
Found (%) 



40 



C.60.69 


H.5.56 


N.6.43 


CI, 16.28 


C60.57 


H,5.64 


N.6.41 


CI. 16.01 



S.7.36 
S,7.43 



Example 123 

45 

Synthesis of 5-(3,5<Jichlorophenylthio)-2-hydroxymethy^ (Compound I- 

123). 

To dimethytformamide was added 85 mg of 1 -chloro-4-phenylbutane and 152 mg of potassium iodide under ice- 
50 cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then 200 mg of 5-(3,5- 
dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1H-imida2ole (101b) was added, followed by addition of 
1 26 mg of potassium carbonate. Then, the mixture was warmed up to 50 °C and allowed to react for 6 hours. After com- 
pletion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 10 ml of ethanol and 
55 20 ml of 36% hydrochloric acid, and the mixture was stirred at 90°C for 2 hours. After completion of the reaction, the 
solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution was added, 
extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under reduced 
pressure. The residue was purified by silica gel chromatography (hexane: ethyl acetate =1:1) to give 86 mg of Com- 
pound 1-123 (yield 42%). 
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1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.15(d,J=6.6Hz,6H). 1.61(m.4H), 2.54 (m.2H), 3.03(sept1H). 3.98(m,2H), 
4.71 (S.2H), 6.78(s,2H), 7.01 ~ 7.39(m,6H) 

Example 124 

Synthesis of 5-(3,5-dichlorophenylthio)-24iydro^ (Compound I- 

124). 

To dimethytformarnide was added 92 mg of 1-chloro-5-pheny1pentane and 152 mg of potassium iodide under ice- 
cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 5-(3,5- 
dichlorophenytthio)-4-isoprcpy^ (101b) was added, followed by addition of 

126 mg of potassium carbonate. Then the mixture was warmed up to 50°C and allowed to react for 6 hours. After com- 
pletion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 10 ml of ethanol and 
20 ml of 36% hydrochloric acid, and the mixture was stirred at 90°C for 2 hours. After completion of the reaction, the 
solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution was added, 
extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under reduced 
pressure. The residue was purified by silica gel chromatography (hexanerethyl acetate =1 :1) to give 120 mg of Com- 
pound 1-124 (yield 57%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.16(d,J=7.0Hz,6H), 1.30(m,2H), 1.58 (m,4H), 2.53(m,2H), 3.05(sept,1H), 
3.96(m,2H), 4.74(s,2H), 6.80 (d,J=1.8Hz,2H), 7.07 ~ 7.34(m,6H) 

Example 125 

Synthesis of 5-(3,5<Jichlorophenylthio)-2-hydroxymett^ (Compound I- 

125) 

To dimethylformamide was added 99 mg of 1 -chloro-6-phenylhexane and 152 mg of potassium iodide under ice- 
cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 5-(3,5- 
dichlorophenytthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)- 1H-imidazole (101b) was added, followed by addition 
of 126 mg of potassium carbonate. Then, the mixture was warmed up to 50°C and allowed to react for 6 hours. After 
completion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over 
sodium sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 10 ml of eth- 
anol and 20 ml of 36% hydrochloric acid, and the mixture was stirred at 90°C for 2 hours. After completion of the reac- 
tion, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution was added, 
and extracted with ethyl acetate. The extract was dried over sodium sulfate, and the solvent was distilled off under 
reduced pressure. The residue was purified by silica gel chromatography (hexane: ethyl acetate =1:1) to give 81 mg of 
Compound 1-125 (yield 37%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.17(d,J=7.0Hz,6H), 1.26(m,4H), 1.53 (m.4H), 2.52(m,2H), 3.05(sept,1H), 
3.92(m,2H), 4.73(s,2H), 6.80 (d,J=1 .6Hz,2H), 7.03 ~ 7.34(m,6H) 

Example 126 

Synthesis of 5-(3.5<Jichlorophenylthio)-2-hydrox^ hydrochloride 
(Compound 1-126). 

To dimethylformamide was added 67 mg of 2-(chloromethyl)thiophene and 152 mg of potassium iodide under ice- 
cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 5-(3,5- 
dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)-1 H-imidazole (101b) was added, followed by addition of 
1 26 mg of potassium carbonate. Then, the mixture was warmed up to 50°C , and allowed to react for 6 hours. After com- 
pletion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil were added 5 ml of ethanol and 
10 ml of 36% hydrochloric acid, and the mixture was stirred at 90°C for 2 hours. After completion of the reaction, the 
solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 1 70 mg of 
Compound 1-1 26 was obtained (yield 83%). 



1 H - NMR(CD 3 OD-TMS) 8 ppm: 1.32(d,J=7.0Hz,6H), 3.32(sept.1H), 5.04(s,2H), 5.68(s,2H), 6.80(m,1H), 
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6.86(d.2H), 7.05(m,1 H), 7.26(m,1 H), 7.32(m,1 H) 
Example 127 

Synthesis of 5-(3,5^ich!orophenytthio)-2 hydrochloride 
(Compound 1-127). 

In dimethytfonmamide was added 67 mg of 3-(chloromethyi)thiophene and 152 mg of potassium iodide under ice- 
cooling, the mixture was allowed to warm up to room temperature and stirred for 20 minutes. Then, 200 mg of 5-(3,5- 
dichlorcx5henylthio)-4-isopropyl-2-(^ H-imidazole (1 01b) was added, followed by addition of 

1 26 mg of potassium carbonate. Then the mixture was warmed up to 50 °C and allowed to react for 6 hours. After com- 
pletion of the reaction, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium 
sulfate, and the solvent was distilled off under reduced pressure. To thus-obtained oil was added 5 ml of ethanol and 10 
ml of 36% hydrochloric acid, and the mixture was stirred at 90 °C for 2 hours. After completion of the reaction, the sol- 
vent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 200 mg of Com- 
pound 1-127 was obtained (yield 97%). 

1 H - NMR(CD 3 OD-TMS) 6 ppm: 1.33(d,J=7.0Hz,6H), 3.32(sept,1H), 5.01(s,2H), 5.49(s,2H), 6.82(d,J=1.8Hz,2H), 
7.01 (m,1H), 7.23(d,J=*1.8Hz,1H), 7.25 - 740(m,2H) 

Example 128 

Synthesis of 2-carbamoyloxymethyl-5-(3,5Kiichlorophen^ (Com- 
pound 1-128). 

In tetrahydrofuran (10 ml) was dissolved 245 mg (2 mmol) of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-iso- 
propyl-1 H-imidazole (101a). To this solution, a methylene chloride solution of quinolin-3-ylmethylbromide was added at 
room temperature with stirring, followed by addition of 200 mg (5 mmol) of sodium hydroxide and 39 mg (0.12 mmol) of 
n-tetrabutylammonium bromide. After stirring for 2 hours, the mixture was left overnight and worked up. The reaction 
mixture was distilled off under reduced pressure. The residue was extracted with methylene chloride, and the extract 
was washed with water and dried. The solvent was distilled off, and the residual oil was purified by silica gel column 
chromatography (methylene chloride-ethyl acetate). As the first eluate, 26 g (2.6%) of 2-benzyloxymethyl-4-(3,5-dichlo- 
rophenylthio)-5Hsopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazole (100a) was obtained. From the subsequent eluate, 730 
mg of 2-ben2yloxymethyl-5-(3,5-dichloropheny^ (100b) suited to 

the next step of the reaction was obtained (yield 73%). mp 95-98°C . 

1 H - NMR(CDCI 3 ) 5 ppm: (100a) 1.29(d,J=6.8Hz,6H),3.05 ~ 3.2 
(m,2H),4.60(s,2H),4.74(s,2H),5.35(s,2H),6.5(d,J=1 .6Hz,2H), 6.59 (t,J=1 .8Hz,1 H),7. 5 ~ 7.75(m,4H), 
8.91 (d, J=9.8Hz, 1 H), 8.7(d, J=2.2Hz) 

(100b) 1.18(d,J=7.2Hz,6H),2.9 ~ 3.2(m.1H),4.52(s.2H), 4.63(s.2H),5.47(s,2H), 6.99(d,J=1.6Hz,2H), 
7.09(t,J=2Hz,1 H),7.46-7.58(m,2H),7.67-7.68(m l 2H),8.1 1 (d,J=8.2Hz,2H), 8.76(d,J=2.4Hz, 1 H) 

In 10 ml of c-HCI was dissolved 730 mg (1.36 mmol) of 2-benzyIoxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl- 
1 -(quinolin-3-ylmethyl)-1 H-imidazole (100b); the mixture was refluxed with heating for 1 hour, and worked up. To the 
reaction mixture, a saturated aqueous sodium hydrogen carbonate solution was added, extracted with methylene chlo- 
ride, the extract was washed with water and dried, and the solvent was distilled off under reduced pressure. The residue 
was purified by silica gel column chromatography (ethyl acetate) to give 500 mg of 2-hydroxymethyl-5-(3,5-dichloroph- 
enylthio)-4-isopropyl-1-(quinolin-3-ylmethyl)-1 H-imidazole (109) (yield 83%). mp 174-175°C . 

1 H - NMR(CDCI 3 ) 6 ppm: 1.26(d,J=6.8Hz,6H),3.0 ~ 3.2(m,1H), 2.6 - 3.8(br,1H),4.87(s,2H), 
5.44(s,2H),6.52(d,J=1 .8Hz,2H), 6.61 (t,J=2Hz,1H), 7.47-7.72(m,4H),8.04(d,J=9Hz,4H), 8.77(d,J=2Hz,1 H) 
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Elementary analysis (C23H21N3CI2OS) 


Ca!c.(%) 
Found (%) 


C.60.26 
C,59.98 


K4.62 
H.4.73 


N.9.17 
N.9.08 


Q, 15.47 
Cl.15.11 


S.6.99. 
S.7.10. 



In 5 ml of tetrahydrofuran was dissolved 223 mg (0.50 mmol) of 24iydroxymethyl-5-(3,5-<Jichlorophenytthio)-4-iso- 
prcpyl-l^quinolin^-ylmethyO-IHHmidazole (109), followed by dropwise addition of 72 mg (0.60 mmol) of chloroacetyl- 
isocyanate with stirring at 0°C , and the mixture was stirred at room temperature for 30 minutes. After the reaction 
completion, the mixture was worked up. To the reaction mixture was added a saturated aqueous sodium bicarbonate 
solution, extracted with methylene chloride, the extract was washed with water and dried. The solvent was distilled off 
under reduced pressure, and 2<hloroacetylcarbamoyloxymethyl-5-(3,5<lichto 

ylmethyl)-1H-imidazole (110) suited to the next step of the reaction was obtained, mp 167-170°C . The crystals were 
dissolved in 20 ml of aqueous methanol, 40 mg of Zn powder was added, and the mixture was stirred at room temper- 
ature for 5 hours. After the reaction completion, the mixture was worked up. To the reaction mixture was added a satu- 
rated aqueous sodium hydrogen carbonate solution, and the insoluble material was removed by Alteration under 
reduced pressure through Celite. The filtrate was concentrated, extracted with methylene chloride, the extract was 
washed with water and dried, and the solvent was distilled off. The residual crystals were washed with ethyl acetate and 
ether to give 195 mg of Compound 1-128 (yieid 78%). mp 214-216 °C . 

1 H - NMR(CDCI 3 ) 8 ppm: (110) 1.81(d,J=6.8Hz,6H).3.1 ~ 3.23 (m1H),4.21(s,2H).5.37(s,2H). 
5.45(s,2H),6.60(d,J=2Hz,2H), 6.73(t,J=1.6 Hz),7.26 ~ 7.73(m,4H),8.15(d,J=7.8Hz,1H), 

8.12(br,1H),8.62(d,J=2.4Hz) 

Compound 1-128 1 .30(d,J=7Hz,6H), 3.1 - 3.2(m,1H),4.6(br,2H), 5.33(s.2H), 5.43(s,2H) f 6.52(d,J=2Hz,2H), 
6.59(d,J=1.8Hz), 7.49 ~ 7.69(m,4H), 8.00(d.J=8.8Hz,1H),8.67(d,J=2.6Hz) 



Elementary analysis (C24H22N4CI2O2S) 



Calc. (%) 


C.57.74 


H.4.42 


N.11.17 


S;6.39 


Cl.14.14 


Found (%) 


C57.30 


H,4.50 


N.11.08 


S.6.59 


CI, 13.92 



Example 129 

Synthesis of 2-rart>amoyloxymethy1-5-(3 ( 5-dichIoroph (Com- 
pound 1-129). 

In 10 ml of methylene chloride was dissolved 2 g of 2-pyridylethanol, the mixture was cooled to -40 °C on a dry-ice 
bath, and 2.5 ml of thionyl bromide was added. The mixture was allowed to warm up, and after 10 minutes, stirred at 60 
°C . After 30 minutes, the mixture was cooled and evaporated under reduced pressure. The residue was added to a tet- 
rahydrofuran solution containing 3.6 g of 5-(3,5-dichloropheny1thio)-4-isopropyl-2-(p-methoxybenzyloxymethyl)imida- 
zole (101b), 650 mg of powdery sodium hydroxide and 262 mg of tetrabutylammonium bromide under ice-cooling. The 
temperature was raised up to room temperature, and powdery sodium hydroxide was further added to make alkaline. 
After 5 hours, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over sodium sulfate, 
and the solvent was distilled off under reduced pressure. The residue was purified by silica gel chromatography (hex- 
ane: ethyl acetate = 2:1) to give 1.9 g of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-(p-methoxybenzylQxymethyl)-1-(2-(2- 
pyridyl)ethyi)-1H-imidazole (yield 43%). 



1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .25(d,J=7.0Hz,6H), 3.08(m,3H), 3.79 (S.3H), 4.36(m,2H), 4.48(s,4H), 6.72- 
6.95(m,5H), 7.07-7.1 6(m,2H), 7.17-7.30(m,2H), 7.50(m,1H), 8.52(m,1H) 
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To 1.43 g of 5K3,5KiichlorophenylthioM^ 
zole was added 20 m! of ethanol and 40 ml of 36% hydrochloric add, and the mixture was stirred at 90 °C for 2 hours. 
After completion of the reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen car- 
bonate solution was added, and extracted with ethyl acetate. The extract was dried over sodium sulfate, and the solvent 
was distilled off under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetateimethanol 
= 10:1) to give 571 mg of 5-(3,5^i(^lorophenytthio)-4-isopropyl-2-r^ 
(112a) (yield 51%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.29(d,J=6.8Hz,6H), 3.15(m.3H), 4.52 (m,2H), 4.76(s.2H), 6.87(d,2H), 6.80- 
7.40(m,3H), 7.60(m,1H),8.50(m,1H) 



Elementary analysis (C20H21CI2N3OS) 



Calc. (%) 


C56.87 


K5.01 


N.9.95 


Cl,16.79 


S.7.59 


Found (%) 


C.56.58 


H.5.13 


N.9.90 


CI, 16.65 


S.7.53 



In 20 ml of tetrahydrofuran was dissolved 521 mg of 5-(3,5-dichlorophenylthio)-4-isopropyl-2-hydroxymethyl-1-(2- 
pyridineethyl)-1 H-imidazole (1 12a), and the mixture was cooled to -40°C . Under stirring, 221 nl of trichloroacetylisocy- 
anate was added, the mixture was allowed to stand to reach room temperature, and stirred for 30 minutes. Added was 
500 id of triethylamine, 5 ml of water and 5 ml of methanol, and the mixture was stirred at 70 °C for 1 hour. After com- 
pletion of the reaction, the soluvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate 
solution was added, and extracted with ethyl acetate. The extract was dried over sodium sulfate, and the solvent was 
distilled off under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetateimeth- 
anol = 10:1) to give 520 mg of Compound 1-129 (yield 91%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .25(d,J=7.0Hz.6H), 3.08(m,3H), 4.35 (m,2H), 5.11(s,2H), 5.31(br,2H), 6.84(d.2H), 
6.94(m,1H), 7.13(d,1H), 7.18(m,1H), 7.60(m,1H), 8.51(m,1H) 

Example 130 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylsulfanyl)-4-isopropyl-1 -(3-(2-pyridyl)propyl)-1 H-imidazole 
(Compound 1-130). 

In 20 ml of methylene chloride was dissolved 500 mg of 2-pyridinepropanol, the mixture was cooled to -40°C on a 
dry-ice bath, and 564 pi of thionyl bromide was added. The mixture was allowed to warm up. and after 10 minutes, 
stined at 60°C . After 30 minutes, the mixture was cooled, the solution was distilled off under reduced pressure. The 
residue was added to tetrahydrofuran solution containing 891 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4- 
isopropylimidazole (101a), 365 mg of powdery sodium hydroxide and 1 18 mg of tetrabutylammonuium bromide under 
ice-cooling. The temperature was raised up to room temperature, and powdery sodium hydroxide was further added to 
make alkaline. After 5 hours, the mixture was diluted with water, extracted with diethyl ether, the extract was dried over 
sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was purified by silica gel chroma- 
tography (hexane: ethyl acetate = 2:1) to give 300 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1- 
(pyridin-2-ylpropyl)-1 H-imidazole (yield 26%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .25(d,J=7.0Hz,6H), 2.05(m,2H), 2.73 (m,2H), 3.09(sept,1H), 3.97(m,2H), 
4.52(s,2H), 4.66(s,2H), 6.74 (d,2H), 6.95(m,1H), 7.09(d,1H), 7.12(m,1H), 7.31(m,5H), 7.54(m, 1H), 8.49(m,1H) 

To 300 mg of 2-benzyloxymethyl-5-(3,5<lichlorop was added 

10 ml of ethanol and 20 ml of 36% hydrochloric acid, and the mixture was stirred at 90 °C for 2 hours. After completion 
of the reaction, the solvent was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution 
was added, and extracted with ethyl acetate. The extract was dried over sodium sulfate, and the solvent was distilled off 
under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate:methanol = 10:1) to give 
127 mg of 5-(3,5-dichlorophenyrthio)-4-isopropyl-2-r^ (yield 51%). 
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*H - NMFKCDCI3-TMS) & Pp™ 1-18(cU=7.0Hz.6H). 2.16(111,2^. 2.85 (m.2H). a.OSfsepUH), 4.02(m,2H). 
4.76(S.2H). 6.75(d.2H). 7.05-7. 19(m,3H), 7.60(m,1H), 8.49(m.1H) 



Elementary analysis (C2iH23Cl2N30S * O.3H2O) 



Calc. (%) 


C.57.09 


H.5.38 


N.9.51 


Cl,16.05 


S,7.25 


Found (%) 


C.57.34 


H.5.37 


N.9.70 


CI, 15.78 


S.7.07 



In 10 ml of tetrahydrofuran was dissolved 110mgd5-(3,5<lichlorophenylsurfany^^ 
(2-pyridinepropyi)-1 H-imidazole, and the mixture was cooled to -40°C . Under stirring, 45.1 of trichloroacetylisocy- 
anate was added, the mixture was allowed to warm up to room temperature, and stirred for 30 minutes. Added were 
1 00 nl of triethylamine. 600 of water and 600 pi of methanol, and the mixture was stirred at 70°C for 1 hour. After com- 
pletion of the reaction, the solution was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate 
solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled 
off under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetateimethanol = 10:1) to 
give 80 mg of Compound 1-130 (yield 83%). 

1 H-NMR(CDCI 3 -TMS) 5 ppm: 1 .24(d,J=7.0Hz,6H), 2.08(m,2H), 2.78 (m,2H), 3.08(sept,1H), 3.97(m,2H), 
5.22(s.2H), 6.00(br,2H), 6.76(d,2H), 7.09(m,3H), 7.59(m,1H), 8.45(m,1H) 



Elementary analysis (C22H24CI2N4O2S • O.3H2O) 



Calc. (%) 


C54.50 


H.5.11 


N,11.57 


CI, 14.62 


S,6.61 


Found (%) 


C54.52 


H.5.21 


N,11.78 


Cl.14.51 


S,6.53 



Example 131 



Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-1 -(2(1 H)-pyridon-5-ylmethyl)-4-isopropyl-1 H-imidazole 
(Compound 1-131). 

In 5 ml of methylene chloride was dissolved 375 mg of 2-methoxy-5-hydroxymethylpyridine, the mixture was cooled 
to -40°C on a dry-ice bath, and 209 pi of thionyl bromide was added. The mixture was allowed to warm up, after 1 0 min- 
utes, stirred at 60°C . After 30 minutes, the mixture was cooled, and the solution was distilled off under reduced pres- 
sure. The residue was added to a tetrahydrofuran solution containing 1179 mg of 2-benzyloxymethyl-5-(3.5- 
dichlorophenylthio)-4-isopropyl-1 H-imidazole (101a), 215 mg of powdery sodium hydroxide and 87 mg of tetrabutylam- 
monium bromide under ice-cooling. The temperature was raised up to room temperature, and powdery sodium hydrox- 
ide was further added to make alkaline. After 5 hours, the mixture was diluted with water, extracted with diethyl ether, 
the extract was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was 
purified by silica gel chromatography (methylene chloride:ethyl acetate = 4:1) to give 290 mg of 2-benzyloxymethyl-5- 
(3,5-dichlorophenylthio)-4-isopropyl-1-(2-methoxypyridin-5-ylmethyl)^ (1 14a) (yield 19%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.26(d,6H), 3.09(sept.1H), 3.83(s,3H), 4.58(s,2H), 4.70(s,2H), 5.08(s,2H), 
6.46(d.1H), 6.54(d,2H), 6.99(m,1H), 7.18 - 7.40(m,6H), 7.88(d,1H) 

To a solution of 83 mg of potassium iodide in acetonitrile was added 64 jd of trimethylsilyl chloride under ice-cooling 
and stirring. The mixture was allowed to warm up, and after 10 minutes, 150 mg of 2-benzyloxymethyl-5-(3,5-dichlo- 
rophenylthio)-1-(2-metrx)xypyridin-5-ylmethyl)-4-isopropyl-1H was added, and the mixture was stirred with 

heating at 60 °C . After 1 hour, the solution was distilled off under reduced pressure, an aqueous sodium hydrogen car- 
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bonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was 
distilled off under reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate: methanol = 
10:1) to give 50 mg of 2-benzyloxymethyl-5-(3,5<Ji<*lor^ 
dazole (115a) (yield 34%). 

5 

1 H - NMR(CDCI 3 -7MS) 5 ppm: 1.30(d.J=7.0Hz,6H), 3.12(sept,1H), 4.65(s.2H), 4.76(S,2H), 4.95(s.2H), 6.35(d,1 H), 
6.66(d.J=2.0Hz, 2H), 7.05(d,J=2.0Hz,1 H), 7.08(d,1H) 7.23 - 7.46(m,6H) 

In a mixture of 5 ml of ethanol and 10 ml of 36% hydrochloric acid was dissolved 50 mg of 2 -benzyl oxymethyt-5- 
10 (3,5Kiichlorophenylthio)-H2( and the mixture was stirred at 90 °C 

for 2 hours. After completion of the reaction, the solvent was distilled off under reduced pressure. An aqueous sodium 
hydrogen carbonate solution was added, the mixture was extracted with ethyl acetate, the extract was dried over 
sodium sulfate, and the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, 
filtered, and 10 mg of 5-(3,5-dichloropheny1thio)-2-hydroxy^ 
is zole (1 16a) was obtained (yield 24%). mp 220 °C . 

1 H - NMR(CD 3 OD-TMS) 8 ppm: 1.25(d,J=7.0Hz,6H), 3.13(sept,1H), 4.84(s,2H), 5.17(s,2H), 6.33(d,J=9.0Hz,1H), 
6.67(d,J=1.6Hz, 2H), 7.16(d,J=:1.6Hz,1H), 7.34(d,J=2.4Hz,1H) 7.57(d,J=9.0Hz,1H) 

20 



Elementary analysis (C 19 H 19 Ci2N 3 02S • 0.5H 2 O) 



Calc. (%) 


C.52.66 


H.4.65 


N.9.70 


Cl,16.36 


S.7.40 


Found (%) 


C.52.41 


H.4.54 


N.9.58 


CI. 16.98 


S.7.24 



30 In 10 ml of tetrahydrofuran was dissolved 51 mg of 5-(3,5-dichlorophenylthio)-2-hydraxymethyl-1 -(2(1 H)-pyridon-5- 
ylmethyl)-4-isopropyl-1 H-imidazole (116a), and the mixture was cooled to -40 °C . Under stirring, 22 pJ of trichloro- 
acetylisocyanate was added, the mixture was allowed to stand to reach room temperature, and stirred for 30 minutes. 
There were added 500 \i\ of triethylamine, 1 ml of water and 2 ml of methanol, and the mixture was stirred at 70 °C for 
1 hour. After completion of the reaction, the solution was distilled off under reduced pressure, an aqueous sodium 

35 hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the 
solvent was distilled off under reduced pressure. The residue was purified by silica gel chromatography (ethyl ace- 
tate:methanol = 10:1) to give 46 mg of Compound 1-131 was obtained (yield 82%). 

^H - NMR(CD 3 OD-TMS) 8 ppm: 1 .22(d,J=7.0Hz,6H), 3.10(sept,1H), 5.13(s,2H), 5.27(s,2H), 6.35(d,J=9.4Hz,1H), 
40 6.67(d,J=1.6Hz, 2H), 7.14(d,J=1.6Hz,1H), 7.18(d,J=1.6Hz,1H) 7.36(d,J=9.4Hz,1H) 

Example 132 

Synthesis of 2-carbamoyloxymethyt-5-(3,5-dichlorophenylthio)-1-(2(1 H)-pyridon-ylmethyl)-4-isopropyl-1 H-imidazole 
45 (Compound 1-132). 

In 15 ml of methylene chloride was dissolved 720 mg of 2-methoxy-3-hydroxymethylpyridine, the mixture was 
cooled to -40 °C on a dry-ice bath, and 802 \j\ of thionyl bromide was added. The mixture was allowed to warm up, and 
after 10 minutes, stirred at 60°C . After 30 minutes, the mixture was cooled, and the solution was distilled off under 

so reduced pressure. The residue was added to a tetrahydrofuran solution containing 1264 mg of 2-benzyloxymethyl-5- 
(3,5-dichlorophenylthio)-4-isopropyl-1 H-imidazole (101a), 517 mg of powdery sodium hydroxide and 167 mg of 
tetrabutylammonium bromide under ice-cooling. The temperature was raised up to room temperature, and powdery 
sodium hydroxide was further added to make alkaline. After 5 hours, the mixture was diluted with water, extracted with 
ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under reduced pressure. The 

55 residue was purified by silica gel chromatography (hexane:ethyl acetate = 2:1) to give 1.4 g of 2-benzyloxymethyl-5- 
(3.5<lichIorophenylthio)-4-isopropyl-1-(2-methoxypyridin-3-ylmethyl) This was dissolved in acetonitrile, 

followed by addition of 2.2 g of potassium iodide, and with stirring under ice-cooling, 1 .7 ml of trimethylsilyl chloride was 
added. The mixture was allowed to warm up, and after 10 minutes, the mixture was stirred with heating at 60 °C . After 
1 hour, the solution was distilled off under reduced pressure, an aqueous sodium hydrogen carbonate solution was 
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added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the solvent was distilled off under 
reduced pressure. The residue was purified by silica gel chromatography (ethyl acetate) to give 590 mg of 2-benzy- 
loxymethy1-5-(3,5KiicW^ (1 15b) (yield 38%). 

5 1 H - NMR(CDCI 3 -TMS) 6ppm: 1 .29(d, J=6.6Hz,6H), 3.15(sept,1H), 4.53(s,2H), 4.73(s£H), 5.09(s,2H), 5.97(m,1H), 

6.68(m,1H), 6.71(d,J=1.6Hz,2H), 7.01(d,J=2.0Hz,1H), 7.11(m,1H) 7.26(m,5H) 



Elementary analysis (C^H^C^NaC^S • O.6H2O) 



CaJc. (%) 


C59.45 


H.5.03 


N.8.00 


CM 3.50 


S.6.10 


Found (%) 


C.59.79 


H.5.13 


N.8.29 


Cl.13.05 


S.6.16 



20 



25 



in a mixture of 1 5 ml of ethanol and 20 ml of 36% hydrochloric acid was dissolved 590 mg of 2-benzyioxymethyl-5- 
(3.5-di<*lorophenylthio)-1-(2(1H)-pyrW^ (115b), and the mixture was stirred at 

90°C for 4 hours. After completion of the reaction, the solvent was distilled off under reduced pressure. To the residue, 
an aqueous sodium hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over 
sodium sulfate, and the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, 
and filtered to give 264 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-1 -(2(1 H)-pyridon-3-ylmethyl)-4-isopropyl-1 H- 
imidazole (1 16b) (yield 54%). mp 244 °C . 

1 H - NMR(CD 3 OD-TMS) 8 ppm: 1.23(d,J=7.0Hz,6H), 3.11 (sept, 1H), 4.83(s,2H), 5.18(s,2H), 6.01(m,1H), 
6.71 (d ( 2H), 7.05-7.20(m,3H) 



30 



35 



Elementary analysis (C^H^C^^C^S • 0.2H 2 O) 



Calc. (%) 
Found (%) 



C.53.33 


H.4.57 


N,9.82 


CI, 16.57 


S.7.49 


C.53.62 


H.4.62 


N.9.79 


CI, 16.28 


S.7.60 



In 20 ml of tetrahydrofuran was dissolved 200 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyt-1-(2(1 H)-pyridon- 
40 3-ylme%i)-4-isopropyl-1 H-imidazole (116b), and the mixture was cooled to -40 °C . Under stirring, 84 ui of trichloro- 
acetylisocyanate was added, the mixture was allowed to stand to reach room temperature, and stirred for 30 minutes. 
There were added 500 \i\ of triethyiamine. 5 ml of water and 5 ml of methanol, and the mixture was stirred at 70 °C for 
1 hour. After completion of the reaction, the solution was distilled off under reduced pressure, an aqueous sodium 
hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the 
45 solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 177 mg of 
Compound 1-132 was obtained (yield 80%). mp 214 °C . 

1 H - NMR(CD 3 OD-TMS) 8 ppm: 1.23(d,J=7.0Hz.6H), 3.13(sept,1H), 5.17(s,2H), 5.33(s,2H), 5.99(m,1H), 
6.71(d,J=2.0Hz,2H), 7.00(m, 1H), 7.11(d,J=2.0Hz,1H), 7.14(m,1H) 

50 

Example 133 

Synthesis of 2-carbamoyloxymethyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(2-methytpyridin-3-ylmethyl)-1 H-imida- 
zole (Compound 1-133). 

55 

In 10 ml of methylene chloride was dissolved 463 mg of 2-methyl-3-hydroxymethytpyridine, and 582 ut of thionyl 
bromide was added thereto with cooling to -40°C on a dry-ice bath. The mixture was allowed to warm up, and after 10 
minutes, stirred at 60°C . After 30 minutes the mixture was cooled, and evaporated under reduced pressure. The resi- 
due was added to a tetrahydrofuran solution containing 918 mg of 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-4-iso- 
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propyl-1 H-imidazole (101a), 376 mg of powdery sodium hydroxide and 121 mg of tetrabutyi ammonium bromide under 
ice-cooling. The temperature was raised up to room temperature, and powdery sodium hydroxide was further added to 
make alkaline. After 5 hours, the mixture was diluted with water, extracted with ethyl acetate, the extract was dried over 
sodium sulfate, and the solvent was distilled off under reduced pressure. The residue was purified by silica gel chroma- 
tography (methylene chloride:ethyl acetate = 5:1) to give 609 mg of 2^enzytoxymethyl-5-(3,5<lichJorophenytthio)-4-iso- 
propyl-1 -(2-methyl-3-pyridin-3-yimethy0-1 H-imidazole (118a) (yield 53%). 

1 H - NMR(CDCI 3 -TNIs) 5 ppm: 1.32(d,J=6.8Hz,6H), 2.48(s,3H), 3.17 (sept,1H), 4.90(s,2H). 4.58(s,2H), 5.12(s,2H), 
6.62(m,1H), 6.68 (m,2H), 6.90(m,1H), 7.00(m,1H), 7.15(m f 2H), 7.26(m ( 3H), 8.28(m, 1H) 



Elementary analysis (C27H27CI2N3OS • G.2H2O) 



Calc. (%) 


C.62.83 


H.5.35 


N,8.14 


CI, 13.74 


S.6.21 


Found (%) 


C62.59 


H.5.47 


N.7.89 


CI. 13.27 


S.6.03 



In a mixture of 1 5 ml of ethanol and 20 ml of 36% hydrochloric acid was dissolved 609 mg of 2-ben2yloxymethyl-5- 
(3,5-dichlorophenylthio)-4-isopropyl-1-(2-methylpyridin-3-ylmethyl)-1 H-imidazole (1 18a), and the mixture was stirred at 
90 °C for 3 hours. After completion of the reaction, the solvent was distilled off under reduced pressure. An aqueous 
sodium hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, 
and the solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 500 
mg of 5-(3,5-dichlorophenylthio)-2-hydroxyme%^ (119a) was 

obtained (yield 99%). mp 136°C . 

1 H - NMFUCDCI3-TMS) 8 ppm: 1 .27(d,J=6.8HZ,6H), 2.57(s,3H), 3.17 (sept,1H), 4.69(s,2H), 5.24(s,2H), 
6.65(m.1H). 6.69(m,2H), 6.94 (m,1H). 7.02(m.1H), 8.29(m,1H) 



Elementary analysis (C20H21CI2N3OS • 0.2H 2 O) 



Calc. (%) 


C.56.39 


H.5.06 


N.9.86 


CI. 16.65 


S.7.53 


Found (%) 


C56.34 


H.5.05 


N.9.83 


CI. 16.79 


S.7.56 



In 20 ml of tetrahydrofuran was dissolved 405 mg of 5-(3,5-dichlorophenylthio)-2-hydroxymethyl-4-isopropyl-1-(2- 
methylpyridin-3-ylmethyl)-1 H-imidazole (119a), and the mixture was cooled to -40 °C . With stirring, 171 pi of trichloro- 
acetylisocyanate was added, the mixture was allowed to stand to reach room temperature, and stirred for 30 minutes. 
There were added 200 pi of triethylamine, 5 ml of water and 10 ml of methanol, and the mixture was stirred at 70 °C for 
2 hours. After completion of the reaction, the solution was distilled off under reduced pressure, an aqueous sodium 
hydrogen carbonate solution was added, extracted with ethyl acetate, the extract was dried over sodium sulfate, and the 
solvent was distilled off under reduced pressure. The crystals were washed with diethyl ether, filtered, and 400 mg of 
Compound 1-133 was obtained (yield 90%). mp 127°C . 

1 H - NMR(CDCI 3 -TMS) 6 ppm: 1 .32(d,J=70Hz,6H), 2.56(s,3H), 3.19 (sept,1H). 4.48(br.2H), 5.18(s,2H), 
5.20(s,2H). 6.52(m,1H), 6.72(m,2H), 6.95(m,1H), 7.05(m,1H), 8.31(m,1H) 

Example 134 

Synthesis of 1 -(2-carbamoyloxy ethyl) -2-csurta^ H-imidazole 
(Compound 1-134). 

In 50 ml of dry acetonrtrile was dissolved 5.0 g (12.3 mmol) of imidazole compound (101a), followed by addition of 
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3.4 g (25 mmol) of potassium carbonate and 3.1 g (18.6 mmot) of ethyl bromoacetate , and the mixture was stirred with 
heating at 60 °C for 8 hours. The mixture was diluted with ice-water, and extracted with ethyl acetata The extract was 
washed with water, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The resi- 
due was purified by silica gel column chromatography (ethyl acetate:n-hexane 1 2) to give 5.6 g of 2-benzyloxymethyl- 
5-(3,5-dichloropheny»thio)-4-isqxq^l-1 H-imidazoM -yl) ethyl acetate (1 18b) as oil (yield 92%). 

1 H - NMR(CDCl3-™S) 8 ppm: 1.10(t,J=7.2Hz,3H),1.27(d, J=6.8Hz, 6H),3.11(sept.1H),3.95(q,J= 7.2Hz,2H). 
4.50(S.2H),4.70 (s,2H),4.76(^ 

In 30 ml of dry diethyl ether was dissolved 3.0 g (6.0 mmol) of the ester compound (1 18b), followed by addition of 
230 mg (6.0 mmol) of lithium aluminium hydride under ice-cooling. At room temperature the mixture was stirred for 1 5 
minutes, and water was added. The mixture was extracted with ethyl acetate, the extract was washed with water and 
dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography (ethyl acetate), and further recrystallized from n-hexane to obtain 2.17 g of 2-(2-ben- 
zyloxymethyl-5-(3,5-dichlorophenyl^ (118c) as crystals (yield 79%). mp 78- 

80°C. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1 .25(t,J=6.8Hz,6H),2.55(t.J=5.4Hz, 1H),3.10(sept,1 H),3.72(m,2H), 
4.09(W=5.0Hz,2H),4.61(s,2H), 4.72(s,2H),6.78(m,2H),7.11(m,1H),7.35(m,5H) 



Elementary analysis (C^^C^^C^S) 



Calc. (%) 


C.58.54 


H.5.36 


Cl.15.71 


N.6.21 


S.7.10 


Found (%) 


C58.46 


H.5.36 


CI, 15.57 


N.6.23 


S,7.29 



Added was 1 8 ml of cocentrated hydrochloric acid to 1 .8 g (4.0 mmol) of the alcohol compound (1 1 8c), and the mix- 
ture was stirred with heating at 1 10 °C for 7 hours. After cooling, the mixture was neutralized with sodium hydrogen car- 
bonate, and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, 
filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (ethyl 
acetate) to give 960 mg of 2-(5-(3,5-dichlorophenylthio)-2-hydrox (1 19b) 

as oil (yield 67%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.18(d,J=7.2Hz,6H),3.08(sept,1H), 3.76(t,J=5.0Hz,2H),4.17(t,J= 
5.0Hz,2H),4.67(s,2H),4.90(br,1H), 6.60(br,1H),6.80(m,2H),7.13(m,1H). 

In 9 ml of dry tetrahydrofuran was dissolved 910 mg (2.5 mmol) of the diol compound (1 19b), and the mixture was 
cooled to -40°C , followed by addition of 1 .42 g (7.5 mmol) of trichloroacetylisocyanate. The mixture was warmed grad- 
ually to room temperatures and stirred for 1 hour. Added were 4 ml of water and 2 ml of tetraethylamine, and the mixture 
was stirred at 50°C for 3 hours. The mixture was diluted with water, extracted with ethyl acetate, the extract was washed 
with water, dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography, and further recrystallized from ethyl acetate-n-hexane to give 900 mg of 
Compound 1-134 as crystals (yield 80%). mp 159-161 °C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.25(d,J=7.0Hz,6H),3.10(sept,1H), 4.22(m,4H),4.74(brs,2H),4.9 
3(brs,2H),5.27(s,2H),6.80(m,2H), 7.12(m,1H) 

Example 135 

Synthesis of 2-[5-(3,5<Jichlorophenylthio)-4-isopropyl-1-methyl-1H-imidazol-2-yO acetamide (Compound 1-135). 

In a mixture of 46 ml of dry methanol and 86 ml of dry ether was dissolved 8.6 g (2.5 mmol) of the cyanomethyl 
compound (101c), and dry hydrogen chloride was blown into the mixture under ice-cooling to be saturated. The mixture 
was kept at 4°C for 15 hours, and ice-water was added little by little under ice-cooling. Then, this reaction mixture was 
poured into a cooled aqueous sodium hydrogen carbonate solution, and extracted with diethyl ether. The extract was 
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washed with water, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was 
subjected to silica gel column chromatography. From the fraction eluted with 3% methanol/methylene chloride, 7.17 g 
of the ester compound was obtained (yield 76%), while from the fraction eluted with 10% methanol/methylene chloride, 
1 .85 g of Compound 1-135 was obtained as crystals (yield 21%). mp 164-166 °C . 

5 

1 H - NMR(CDCl3-TMS) 6 ppm: 1.23(d,J=6.6Hz,6H),3.12(sept, 1H), 3.41(s,3H),3.75(s.2H), 
5.90(brs,1H),6.80(m,2H),7.12(m t 1H),7.93 (brs,1H) 
IR(NujoO v ;3336,3136,3070,1673cm* 1 

10 



Elementary analysis (C^H^CfeNsOS) 



Calc. (%) 


C50.29 


H.4.78 


CI, 19.79 


N.11.73 


S.8.95 


Found (%) 


C50.20 


H.4.82 


Q. 19.65 


N.11.66 


S.9.03 



20 

Example 136 

Synthesis of 2-(2-benzyloxyethyl)-5-(3 ( 5-dichlorophenylthio)-4-isopropyi-1-methyl-1 H-imidazole (Compound 1-136). 

25 In 20 ml of dry methylene chloride was dissolved 3.0 g (1 1 .9 mmol) of benzyl 2,2,2-trichloroacetoimidate, followed 
by addition of 3A molecular sieves. At room temperature, 2.7 g (7.8 mmol) of the alcohol compound (101e) was added. 
After 5 minutes, 5ml of a dry methylene chloride solution containing 1 .7 g of boron trrfluoride diethyl ether complex was 
added. The mixture was allowed to react at room temperatures for 40 minutes, and poured into a cooled aqueous solu- 
tion of sodium hydrogen carbonate. The mixture was extracted with ethyl acetate, the extract was washed with water, 

30 dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was fractionated 
by silica gel column chromatography (ethyl acetate:n-hexane = 1:1), and 2.06 g of Compound 1-136 was obtained as 
crystals (yield 61%). mp 101-103°C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .25(d,J=7.0Hz,6H), 3.07(t,J=6.2Hz, 2H),3.10(sept,1H),3.46(s, 3H), 
35 3.84(t,J=6.2Hz,2 H),4.51 (s,2H),6.80(m,2H),7.09(m,1H),7.28(m,5H) 



Elementary analysis (C^H^CIal^OS) 






Calc. (%) 


C.60.69 


H.5.56 


CI, 16.28 


N,6.43 


S.7.36 


Found (%) 


C60.67 


H,5.70 


CI, 15.98 


N.6.32 


S.7.16 



45 



Example 137 

so Synthesis of 2-(2-carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-1 -ethyl-4-isopropyM H-imidazole (Compound 1-1 37). 

In 20 ml of dry acetonitrile was dissolved 4.0 g (9.5 mmol) of Compound 1-136, followed by addition of 1 .4 g (19 
mmol) of lithium carbonate and 1 .8 g (1 1 .7 mmol) of diethyl sulfate, and the mixture was reacted at 70°C for 9 hours. 
The mixture was diluted with ice-water, and the mixture was extracted with ethyl acetate. The extract was washed with 
55 water, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was puri- 
fied by silica gel column chromatography (ethyl acetate:n-hexane ■ 1:1) to give 3.9 g of 2-(2-benzyloxyethyl-5-(3,5- 
dichlorophenylthio)-1-ethyl-4-isopropyl-1 H-imidazole (122a) as oil (yield 91%). 

1 H - NM R(CDCJ 3 -TMS) 6 ppm: 1.15(t,J=7.0Hz,3H),1.24(d,J=7.0Hz, 6H),3.06(m,3H),3.91(m,4H),4.52(s,2H), 
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6.81(m.2H),7.09(m,1H), 7.28(m f 5H) 

In 16 ml of cocentrated hydrochloric acid was dissolved 3.8 g (8.5 mmol) of the benzyl compound (122a), and the 
mixture was heated at 100 °C for 2 hours. After cooling, the mixture was neutralized with sodium hydrogen cartx)nate, 
5 extracted with ethyl acetate, the extract was washed with water, dried over anhydrous sodium sulfate, filtered, and con- 
centrated under reduced pressure. The residue was purified by silica gel column chromatography (1% methanol :ethyl 
acetate); washed with n-hexane. and filtered to give 2.57 g of 2-[£(3,5«iichlorophenylthio)-1-et^ 
dazol-2-yl]-ethanol (123a) as crystals (yield 85%). mp 80-81 °C . 

w 1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.16(t,J=7.4Hz,3H). 1.22(d. J=6.6Hz,6H),2.87(t,J=5.4Hz,2H), 
3.06(sept,1H),3.87(q,J=7.4Hz, 2H),4.09 (q,J=5.4Hz ( 2H) l 4.91(m,1H),6.82(m,2H),7.11(m,1H) 



15 



Elementary analysis (C^HgoQaNaOS) 


Calc. (%) 
Found (%) 


C.53.48 
C.53.48 


H.5.61 
H.5.61 


CI, 19.73 
Cl,19.73 


N,7.80 
N,7.80 


S.8.92 
S,8.92 



In 15 ml of dry tetrahydrofuran was dissolved 1.5 g (4.2 mmol) of the alcohol compound (123a), and the mixture 
was cooled to -30°C , followed by addition of 1.2 g (6.4 mmol) of trichloroacetylisocyanate. After 5 minutes, the mixture 

25 was warmed to 0°C , and stirred for 10 minutes. The mixture was diluted with water, and extracted with ethyl acetate. 
The extract was washed with water, and ethyl acetate was distilled off. To the residue was added 15 mi of methanol, 
0.26 g of triethylamine and 0.72 ml of water, and the mixture was heated at 50°C for 0.5 hours. The mixture was diluted 
with ice-water, and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sul- 
fate, filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography 

30 (2% methanoltethyl acetate), and recrystallized from ethyl acetate-n-hexane to give 1 .5 g of Compound 1-137 as crys- 
tals (yield 89%). mp 161-162°C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.20(t,J=7.4Hz,3H),1.23(d. J=7.0Hz l 6H),3.07(sept,1H),3.10(t,J=7.0Hz,2H), 
3.92(q,J=7.4Hz, 2H),4.47(U=7.0Hz,2H),4.67(brs,2H),6.80(m,2H),7.1 1(m,1H) 

35 



Elementary analysis (C^h^C^I^C^S) 



Calc. (%) 


C50.75 


H.5.26 


CI, 17.62 


N,10;44 


S.7.97 


Found (%) 


C50.79 


H.5.21 


CI, 17.33 


N, 10.36 


S.7.78 



45 

Example 138 

Synthesis of 2-(2-carbamoyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(pyridin-4-yl)methyl-1H-imidazole (Com- 
so pound 1-138). 

In 20 ml of tetrahydrofuran was dissolved 2.0 g (4.7 mmol) of the imidazole compound (Compound 1-136), followed 
by addition of 1.9 ml of 40% aqueous sodium hydroxide solution, 100 mg of n-tetrabutylammonium bromide and 940 
mg (5.7 mmol) of 4-chloromethylpyridine hydrochloride, and the mixture was stirred at 50 °C for 6 hours. The mixture 
55 was extracted with ethyl acetate, the extract was washed with water, dried over anhydrous sodium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel column chromatography (2% methanol 
ethyl acetate) to give 2.4 g of 4-p-(2-benzyloxyethyl)-5^3,5-dic*loroph 
pyridine (122b) as oil (yield 98%). 
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1 H - NMR(CDCl3-™S) 6 ppm: 1.30(d,J:=7.2Hz,6H), 2.99(t.J=6.0Hz,2H), 3.16(sept1H), 3.84(t.J=6.0Hz,2H). 
4.47(s.2H), 5.16(8,28), 6.69(m,2H), 6.76(d,J=6.0Hz.2H). 7.01(m,1H),7.22(m f 5H);8.37(d ( J=6.0H2 l 2H) 

In 12 ml of cocentrated hydrochloric add was dissolved 2.3 g (4.5 mmd) of the benzyl compound (122b), and the 
5 mixture was heated at 1 00 °C for 4 hours. The mixture was neutralized with sodium hydrogen carbonate, and extracted 
. with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, filtered, and concentrated 
under reduced pressure. The residue was purified by silica ge! column chromatography (7% methanot/ethyl acetate) to 
give 1.28 g of 2-[5-(3,5KJichlorophenylthio)-4-isop (123b) as crys- 

tals (yield 67%). mp 12M22°C . 

10 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1.28(d,J=6.8Hz l 6H),2.80(t,J=5.2Hz, 2H),3.15(sept,1H),4.06(t,J=5.2Hz,2H), 
4.62(brs,1 H),5.09(s,2H), 6.71 (m,2H).6.77(d,J=4.6Hz,2H),7.04(m,1 H),8.48(d.J=4.6Hz,2H) 



15 



Elementary analysis (C20H21CI2N3OS) 






Calc.(%) 


C.56.87 


H,5.01 


Cl.16.79 


N.9.95 


S.7.59 


Found (%) 


C.56.69 


H.5.02 


CI, 16.70 


N.9.89 


S.7.41 



In 10 ml of dry tetrahydrofuran was dissolved 1.0 g (2.4 mmol) of the alcohol compound (123b), and the mixture 
25 was cooled to -20°C , followed by addition of 540 mg (2.9 mmol) of trichloroacetylisocyanate. After 3 minutes, the mix- 
ture was warmed to 0°C and stirred for 1 0 minutes. There were added 4 ml of water and 2 mi of triethylamine, and the 
mixture was warmed at 50°C for 2 hours. The mixture was diluted with ice-water, extracted with ethyl acetate, the extract 
was washed with water, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography (10% methanol/ethyt acetate), and recrystallized from ethyl 
30 acetate to give 930 mg of Compound 1-138 as crystals (yield 85%). mp 189-1 91 °C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .28(d,J=7.0Hz 6H).3.03(t,J=6.6Hz. 2H).3.14(sept,1H),4.42(t,J=6.6Hz f 2H). 
4.63(brs.2H),5.13(s,2H), 6.71(m£ 



35 



Elementary analysis (C21H22CI2N4O2S) 



Calc. (%) 


C.54.20 


H,4.76 


Cl.15.24 


N.12.04 


S.6.89 


Found (%) 


C.53.91 


H.4.79 


Cl.15.18 


N.11.80 


S.6.79 



45 

Example 139 

Synthesis of 1-(p-aminobenzyl)-5-(3,5-dichIorophenylthio)-2-hydroxyethyl-4-isopropyl-1H-imidazole (Compound 1-139). 

50 In 1 0 ml of tetrahydrofuran was dissolved 1 .05 mg (2.5 mmol) of 2-(2-benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4- 
isopropyMH-imidazole (Compound 1-136). followed by addition of 220 mg (5.5 mmol) of sodium hydroxide, 48 mg (0.15 
mmol) of tetrabutylammonium bromide and 594 mg (2.75 mmol) of nitrobenzylbromide with stirring at room tempera- 
ture, and the mixture was reacted for 3 hours and worked up. The reaction mixture was distilled off under reduced pres- 
sure, and the residue was extracted with ethyl acetate. The extract was washed with water, dried, and the solvent was 

55 distilled off. The residue was purified by silica gel column chromatography (ethyl acetateichloroform = 1 S) to give 1 .3 g 
(93%) of 2-(2-benzyloxyethy!)-5-(3,5-dichloropheny^ (125a) as oil. 



1 H - NMR(CDCI 3 ) 5 ppm: 1.32(d.J=7Hz,6H),3.0-3.2(m,1H),3.03(t, J=5.8Hz,2H),3.87(t,J=5.8Hz,2H) N 
4.47(s,2H),5.24(s,2H), 6.61(d.J= 2Hz,2H), 6.98(t.J=2Hz,1H),7.0(d,J=9Hz,2H), 7.2 ~ 7.3(m,5H), 7.93(d.J=9Hz,2H) 
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To 5 ml of concentrated hydrochloric acid was dissolved 1 .3 g (2.34 mmol) of the benzyl compound (1 25a), the mix- 
ture was reftuxed with heating for 4 hours and worked up. To the reaction mixture was added a saturated aqueous 
sodium hydrogen carbonate solution, and extracted with ethyl acetate. The extract was washed with water and dried, 
distilled off. the residual oil was treated with ether, and crystallized to give 5-(3,5KJichlorophenyrthio)-2^2-hydroxyethyi)- 
5 4-isopropyM -p-nrtrobenzyl-1 H-imidazole (1 26a). m.p. 1 69-1 71 °C . 

*H - NMFKCDCI3) 6 ppm: 1 .27(d, J=4.4Hz,6H), 2.84(t2H), 3.1 ~ 3.2(m,1H), 4.1(t,2H), 4.45(br.1H), 5.17(s,2H). 6.64 
(d,J=1.2Hz, 2H), 7.00(tJ=1.2Hz,1H). 7.04(d,J=5.8Hz,1H), 8.06(d,J=5.8Hz,1H) 



10 





Elementary analysis (C21H21N3CJ2O3S) 


15 


Calc. (%) 


C.54.08 


H.4.54 


N.9.01 


S.6.87 




Found (%) 


C.54.05 


H.4.59 


N.8.84 


S.6.70 



20 In 10 ml of ethyl acetate was dissolved 124 mg (0.26 mmol) of the hitrobenzyl compound (126a). and 120 mg of 
platinum surfided carbon was added at room temperature. H 2 gas was introduced for 7 hours under stirring, and the 
mixture was worked up. The reaction mixture was filtered through Celite under reduced pressure, and the filtrate was 
distilled off. The residue was purified by silica gel column chromatography (ethyl acetate), the resulting oil was treated 
with ether for crystallization to give Compound 1-139 (yield 33%). mp 142-145 °C . 

25 

1 H - NMRfCDCy 6 ppm: 1.23(d,J=7Hz,6H),2.85(t,J=5.4Hz,2H), 3.0-3.2(m,1H), 4.03(t,J=5.4Hz,2H). 4.94(s,2H), 
6.47(d,J=8.2Hz,2H), 6.66-6.73(m,4H),7.02(t,1 H) 



30 



Elementary analysis (C 21 H23N 3 Cl20S • 0.5H 2 O) 



35 



Calc. (%) 
Found (%) 



C.56.63 


H.5.43 


N,9.43 


S,7.19 


Cl,15.92 


C.56.72 


H.5.27 


N.9.37 


S.7.09 


CI, 15.81 



40 Example 140 

Synthesis of 1-(p-aminobenzyl)-2-(2-carbarroyfa^ (Com- 
pound 1-140). 

45 In 5 ml of tetrahydrofuran was dissolved 467 mg (1 mmol) of 5-(3,5<lichlorophenyrthio)-2-(2-hydrQxyethyl)-4-isopro- 
pyM-p-nitrobenzyM H-imidazole (126a), and there was added 0.23 g (1 .2 mmol) of trichloroacetylisocyanate under stir- 
ring on a cooling bath at -20 °C . Then, the bath was taken off, and the mixture was reacted for 2 hours. To the reaction 
mixture was added a saturated aqueous sodium hydrogen carbonate solution, and extracted with methylene chloride. 
The extract was washed with water, dried, and the solvent was distilled off, and the trichloroacetyicarbamoyloxy corn- 
so pound which was able to use for the next reaction, was obtained in the residue. The intermediate was dissolved in 10 
ml of aqueous methanol (10%), followed by addition of 0.2 ml of triethylamine under stirring at room temperature, and 
the mixture was stirred with heating at 50 °C for 3 hours and worked up. When the crystals were precipitated, the mix- 
ture was filtered directly When the crystals were not precipitated, a saturated aqueous sodium hydrogen carbonate 
solution was added to the reaction mixture, and extracted with methylene chloride. The extract was washed with water 
55 and dried, the solvent was distilled off, and the residue was purified by silica gel column chromatography (ethyl acetate) 
to give 2-(2-c^amoyloxyethy0-5-(3,5-dichlorophenylthio)-4-isopropyi-1^ (128a) as oil 

(yield 98%). 



1 H - NMR(CDCI 3 ) 5 ppm: 1.27(d,J=7Hz,6H),3.08(t,J=7Hz,2H), 3.0 ~ 3.2(m,1H), 4.43(t.J=7Hz,2H), 5.23(s,2H), 
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6.64{d.J=2Hz, 2H). 7.01(tJ=2Hz.1H).7.05(d.J=8.6Hz,2H).8.07(dJ=8,6Hz,2H) 

In 10 ml of ethyl acetate was dissolved 220 mg (0.43 mmol) of 2-(2-carbamoylGxyethyl)-5K3.5^ 
4-isopropyl-1 ~{p-nrtrobenzyf)-1 H- imidazole (128a), and 1 20 mg of platinum suffbed carbon was added at room temper- 
ature. Hydrogen gas was introduced for 7 hours under stirring, and the mixture was worked up. The reaction mixture 
. was filtered through CelHe under reduced pressure, and the filtrate was distilled off. The residual oil was treated with 
ether for crystallization to give Compound 1-140 (yield 95%). 

1 H - NMRfCDCy 8 ppm: 1.25(dd.J=7Hz I 2Hz,6H), 3.0 - 3.2(m,3H). 4.3 ~ 4.42(m,2H),4.6(br,2H), 4.99, 5.05(s X 
2.2H), 6.45 - 6.5(m,1H), 6.65 ~ 6.75(m,2H), 7.01(t,J=2Hz,1H) 

Example 141 

Synthesis of 1-(m-aminobenzy0-5-(3,5-dichlorophenylthio) -2-hydroxyethyl-4-isopropyl-1H-imidazole (Compound I- 
141). 

In 10 ml of tetrahydrofuran was dissolved 1.05 mg (2.5 mmol) of (Compound 1-1 36), followed by addition of 220 mg 
(5.5 mmol) of sodium hydroxide, 48 mg (0.15 mmol) of tetrabutylammonium bromide and 594 mg (2.75 mmol) of 
nitrobenzoylchloride under stirring at room temperature, and the mixture was reacted with heating at 60°C for 3 hours 
and worked up. The reaction mixture was distilled off under reduced pressure, the residue was extracted with ethyl ace- 
tate, the extract was washed with water, dried, and the solvent was distilled off. The residue was purified by silica gel 
column chromatography (ethyl acetate:chloroform = 1 :9) to give 1 .26 g of 2-(2-benzylQxyethyl)-5-(3,5-dichlorophe- 
nyithio)-4-isopropyl-1-m-nitrobenzyl-1H-imidazole (125b) as oil (yield 90%). mp 1 19-122 °C . 

1 H - NMR(CDCI 3 ) 8 ppm: 1.29(d,J=7Hz,6H), 3.0 ~ 3.2 (m,1H), 3.07(t.J=5.6Hz,2H), 3.88^=5.61^,21^, 4.48(s,2H), 
5.25 (s ( 2H), 6.59(d, J= 1.8Hz,2H). 6.95(t,J=1.8Hz,1H), 7.81(s.1H), 7.97 (d.J=6Hz,1H) 

5-(3,5-Dichlorophenylthio)-2-(2-hydroxyethyl)-4-isopropyl-1-m-nitrobenzyl-1H-imidazole (126b) was obtained from 
(125b) by the same synthetic process as that for (126a) in Example 139. mp 85-88 °C . 

1 H - NMR(CDCI 3 ) 8 ppm: 1.28(d,J=6.8Hz,6H),2.87(t,J=4.8Hz, 2H), 3.1 ~ 3.2(m,1H), 4.09(t,J=4.8Hz,2H), 
5.17(s,2H), 6.20(d, J=1.6Hz,2H), 6.72(t,J=1.6Hz,1H), 6.98 ~ 6.99(m,1H),7.1 - 7.15 (m,1H), 7.36 ~ 
7.42(m,2H),7.83(br,s,1H),7.98 ~ 8.1(m,1H) 



Elementary analysis (C2iH 21 N 3 Cl203S) 



Calc. (%) 


C.54.08 


H.4.54 


N.9.01 


S,6.87 


CI, 15.20 


Found (%) 


C.54.32 


H.4.65 


N,8.81 


S.6.72 


CI. 15.39 



Compound 1-141 was obtained from (126b) by the same synthetic process as that for Compound 1-139 in Example 

139. 

mp114-118°C. 

A H - NMR(CDCI 3 ) 8 ppm: 1.25(d.J=7Hz,2H),2.82(t,J=5.6Hz,2H),3.0 ~ 3.2(m,1H), 4.02(t,J=5.6Hz,2H),4.96(s,2H) f 
6.13(s,1H).6.3(d, 1H),6.5(dd.1H), 6.72(d,J=1.8Hz,2H),7.0(d,1H),7.04(t.J=1.8Hz, 1H) 

Example 142 

Synthesis of 1-(m-aminobenzyl)-2-(2-carbamoyloxyethyQ-5-(3,5-dichlorophenyfthio)-4-isopropyl-1H (Com- 
pound 1-142). 

2-(2-Carbamcyloxyethyl)-5-(3,5-dich!orophenylthio)-4-isopropyl-1 -(m-nitrobenzyl)-l H-imidazole (128b) was 
obtained from (126b) by the same synthetic process as that for (128a) in Example 140 (yield 83%). mp 167-169 °C . 
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1 H - NMRfCDdg) S ppm: 158(d,J=7Hz.6H),3.12(t,J=5.8Hz,2H). 3.0-3.2(m.1H),4.47(t.J=5.8Hz.2H). 
4.63(br,2H),5.23(s,2H).6.61 (d, J=2Hz,2H),6.97(U=2Hz,1H).7.40(tJ=8.2H2.1H),7.81(br,1H), 8.02(d, d.1H) 



Elementary analysis (C22H22N4CI2O4S • O.2H2O) 



Calc. (%) 


C.51.50 


H.4.40 


N.10.92 


S.6.25 


Q.13.92 


Found (%) 


C t 51 .28 


H.4.40 


N.10.88 


S.6.27 


Ci.13.72 



Compound 1-1 42 was obtained from (1 28b) by the same synthetic process as that for Compound 1-1 40 in Example 

140. 

mp 172-1 76 °C. 

1 H - NMR(CDCI 3 ) 5 ppm: 1.27(d,J=7Hz,6H) ( 3.0-3.2(m > 3H) > 3.6(br I 2H),4.35-4.45(m,2H), 4.6(br,2H),5.03(s,2H), 
6.15(tbr i 1H),6.35(dd,1H),6.4-6.6(m,1H), 6.72(d,J=1.6Hz,2H),7.04(t,J=1.6Hz,1H) 



Elementary analysis (C22H24N4CI2O2S • 0.8H 2 O) 



Calc. (%) 


C.53.51 


K5.23 


N.11.35 


S.6.49 


Found (%) 


C.53.80 


H.4.86 


N f 11.35 


S.6.48 



Example 143 

Synthesis of 1-(o-aminobenzyl)-5-(3,5<Jichlorophen^ (Compound I- 

143). 

2-(Benzyloxyethyl)-5-(3,5-dichlorophenylthio)-4-isopropyl-1 -(o-nitrobenzyQ-1 H-imidazole (1 25c) was obtained from 
Compound 1-136 by the same synthetic process as that for (125a) in Example 139 as oil (yield 49%). 1 H - NMR(CDCI 3 ) 
5 ppm: 1 .32(d, J=6.6Hz,6H),2.99(t, J=6.2Hz,2H), 3.1 -3.22(m, 1 ^,3.84^=6.2^,2^,4.45(5,2^,5.58(5,21-0,6.4- 
6.45(m,1H), 6.69(d,J=2Hz,2H),7.21 (t,J=2Hz,1 H),7.95-8.05(m,1 H) 

5-(3,5-Dichlorophenylthio)-2-(2-hydroxyeth>i)-4-isopropyl-1-o-nftrobenz (126c) was obtained from 

(125c) by the same synthetic process as that for (126a) in Example 139. mp 104-107 °C . 

1 H - NMFKCDCI3) 5 ppm: 1.30(d,J=6.6Hz,6H),2.78(t,J=5.4Hz,2H), 3.1-3.2(m,1H), 4.05(t,J=5.4Hz,2H), 
5.49(s,2H),6.37(d,J=8Hz,1H), 6.72(d t J=1.8Hz,2H),6.99(t,J=1.8Hz,1H),7.36-7.46(m,2H), 8.05-8.1 (m,1H) 



Elementary analysis (C 21 H 21 N 3 CI 2 0 3 S) 



Calc. (%) 


C.54.08 


H,4.54 


N,9.01 


S.6.87 


Cl.15.20 


Found (%) 


C54.01 


H.4.62 


N.8.92 


S.6.80 


Cl.15.04 



Compound 1-143 was obtained from (126c) by the same synthetic process as that for Compound 1-139 in Example 
1 39 (yield 62%). mp 1 37-1 39 °C . 
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1 H - NMRfCDCy 6 ppm: 1.27(d,J=6.8Hz,6H),2.77(t.J=5.6Hz,2H). 3.0-32(m.1H). 3.55(br.2H).4.00(t.J=5.6Hz,2H). 
4.91(S,2H), 6.3(d. 1H). 6.6-6.65(m,4H).7.01-7.03(m.2H) 



Elementary analysis (C21H23N3CI2OS) 


Calc. (%) 
Found (%) 


C57.92 
C.57.54 


H.5.33 
H.5.40 


N.9.66 
N.9.44 


S,7.35 
S,7.20 


CI, 16.07 
Cl.16.49 



Example 144 



Synthesis of Ho-aminobenzyl)-2-(2-carbamoy1axyeto^ H-imidazole (Com- 

pound 1-144). 

2-(2-Cart>amoyloxyethyO-^ -(o-n'rtrobenzyl)-1 H-imidazole (128c) was 

obtained from (126c) by the same synthetic process as that for (128a) in Example 140 (yield 87%). mp 163-165 °C . 

1 H - NMR(CDCI 3 ) 5 ppm: 1.31(d.J=6.8Hz,6H),3.01(t.J=6.2Hz,2H), 3.1-3.22(m,1H), 4.6(br,2H),5.56(s,2H), 
6.4(dd,1H).6.72(d.J=1.4Hz.2H). 7.01(t,J=1.4Hz,1H),7.3-7.5(m,2H), 8.07(dd,1H) 



Elementary analysis (C22H22N4CI2O4S • 0.2H 2 O) 



Calc. (%) 


C51.50 


H.4.40 


N,10.92 


S.6.25 


CI, 13.82 


Found (%) 


C.51.29 


H.4.52 


N, 10.76 


S.6.01 


Cl.13.51 



Compound 1-144 was obtained from (128c) by the same synthetic process as that for Compound 1-140 in Example 
140 (yield 77%). mp 170-174 °C . 

1 H - NMR(CDCy 8 ppm: 1 .28(d,J=7Hz,6H),3.02(t,J=6.6Hz,2H), 3.05-3.23(m, 1 H),3.6(br,2H), 
4.37(tJ=6.6Hz,2H),4.58(br,2H) t 4.97(s.2H), 6.28(d,J=7.2Hz,1H) l 6.6-6.65(m,2H),6.7(d.J=1.8Hz, 2H), 
7.03(t,J=1.8Hz,1H) 



Elementary analysis (C22H24 N 4Cl20 2 S) 



Calc. (%) 


CSS. 12 


H,5.05 


N.11.69 


S.6.09 


CI, 14.79 


Found (%) 


C.54.89 


H,5.11 


N.11.40 


S.6.56 


CM 4.56 



Example 145 

Synthesis of 2-(5-(3,5-dichlorophenytthio)-4-isopropyl-1-n-propyl-1H-imidazol-2-yl)-ethanol (Compound 1-145). 

In dry dimethyHbrmamide was dissolved 4.0 g (9.5 mmol) of imidazole compound (Compound 1-136), followed by 
addition of 570 mg (14 mmol) of 60% sodium hydride under ice-cooling. After 5 minutes. 1.75 g (14.2 mmol) of n-pro- 
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pylbromide was added, and the mixture was stirred with heating at 50°C for 3 hours. The mixture was diluted with ice- 
water, extracted with ethyl acetate, the extract was washed with water and dried over anhydrous sodium sulfate, filtered, 
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (ethyl ace- 
tatern-hexane = 1:1) to give 3.19 g of 2-(2-benzyloxyethyl-5-(3,5-dk*to -n-propyt-1 H-imida- 

zole (130a) as oil (yield 73%). 

1 H - NMR(CDQ r TMS) 6 ppm: 0.83(t,J=7.4Hz,3H),1.29(d, J=7.0Hz, 6H),1.55(m,2H),3.06(m,3H), 
3.85(m,4H),4.53(s,2H), 6.79(m,2H),7.09 (m,1H),7.29(m,5H) 

In 31 ml of cocentrated hydrochloric acid was dissolved 3.1 g of the benzyloxy compound (130a), and the mixture 
was stirred with heating at 1 10°C for 2.5 hours. After cooling, the mixture was neutralized with sodium hydrogen car- 
bonate, and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, fil- 
tered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (ethyl 
acetate), further, and recrystallized from ethyl acetate-n-hexane to give 2.03 g of Compound 1-145 as crystals (yield 
82%). mp 88-89 °C . 

1 H - NMRfCDOa-TMS) 5 ppm: 0.86(t,J=7.6Hz,3H),1.21(d,J=7.0Hz, 6H),1.57(m,2H), 
2.87(U=5 4Hz,3.05(sept,1H),3.75(t,J=7.6Hz, 2H), 4.10(m,2H),4.98(brs,1H),6.80(m,2H),7.10(m,1H) 



Elementary analysis (C^H^^C^OS) 



Calc. (%) 


C.54.69 


H,5.94 


N,7.50 


S.8.59 


Found (%) 


C.54.70 


H.5.99 


N,7.70 


S.8.48 



CI, 18. 79 
Cl,18.82 



Example 146 

Synthesis of 2-(1-n-butyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1H-imidazol-2-yl)-ethanol (Compound 1-146). 

In 40 ml of dry dimethytformamide was dissolved 4.0 g (9.5 mmol) of imidazole compound (Compound 1-136), and 
670 mg (16.8 mmol) of 60% sodium hydride was added under ice-cooling. After 5 minutes, 1 .95 g (14.2 mmol) of n-butyl 
bromide was added, and the mixture was stirred with heating at 50 °C for 30 minutes. After cooling, the reaction mixture 
was diluted with ice-water, and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous 
sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified by silica gel column chro- 
matography (ethyl acetate) to give 4.1 g of 2-(2-benzyloxyethyl-1-butyl-5-(3,5-dichlorophenylthio)-4-isopropyl-1H-imida- 
zole (130b) as oil (yield 90%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 0.82(t,J=7.2Hz,3H), 1 .23(d,J=7.0Hz,6 H),1 .30(m,2H), 1 .50(m,2H), 
3.05(t,J=6.8Hz,2H),3.08(sept,1 H),3.88 (m,4H),4.52(s,2H),6.80(m,2H),7.09(m,1 H),7.29(m,5H) 

In 41 ml of cocentrated hydrochloric acid was dissolved 4.1 g of the benzyloxy compound (130b), and the mixture 
was stirred with heating at 1 10°C for 2.5 hours. After cooling, the mixture was neutralized with sodium hydrogen car- 
bonate and extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, fil- 
tered, and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (ethyl 
acetate) to give 3.0 g of Compound 1-146 as oil (yield 90%). 

*H - NMR(CDCI 3 -TMS) 6 ppm: 0.86(t.J=7.2Hz,3H), 1 .21 (d,J=7.0Hz, 6H),1 .25(m,2H),1 .50(m,2H), 
2.87(t,J=5.8Hz,2H),3.06(sept,1H), 3.79(t,J=7.4Hz,2H),4.11(m,2H),5.00(brs,1H),6.81(m,2H),7.10 (m,1H) 

Example 147 

Synthesis of 1 ,2-di-(2-carbamoyloxyethy0^ (Compound 1-147). 

In 59 ml of dry acetonitrile was dissolved 5.00 g (1 1.9 mmol) of imidazole compound (Compound 1-136), followed 
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by addition of 3.3 g (23.9 mmol) of potassium carbonate and 3.0 g (18 mmol) of ethyl bromoacetate, and the mixture 
was heated at 60 °C for 11 hours. After coding, the reaction mixture was diluted with water, extracted with ethyl acetate, 
the extract was washed with water, dried over anhydrous sodium sulfate, tittered, and concentrated under reduced pres- 
sure. The residue was purified by silica gel column chromatography (ethyl acetate:n-hexane 1 2) to give 5.4 g of (2-{2' 
benzyloxyethyl)-5-{3,5-ddilorcphenyffi^ acetate (130c) as oil (yield 90%). 

1 H - NMR(CDCl3-TMS) 6 ppm: 1.15(t,J=7.2Hz.3H),1.26(d,J=6.8H2, eHJ.S.C^aJ^^Hz^^.S.Hts^t.lH). 
3.83(W=62Hz,2H), 4.01 (q,J=7.2Hz,2H), 4.49(s,2H),4.74(s,2H),6.83(m,2H), 7.08(m,1H),7:29(m,5H) 

In 30 ml of dry diethyl ether was dissolved 3.0 g (5.9 mmol) of the ester compound (130c), followed by addition of 
230 mg (6 mmol) of lithium aluminium hydride under ice-cooling, and the mixture was stirred at room temperature for 
15 minutes. The mixture was diluted with water, extracted with ethyl acetate, the extract was washed with water, dried 
over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified by silica 
gel column chromatography (ethyl acetate), and further recrystallized from ethyl acetate-n-hexane to give 2.5 g of 2-(2- 
(24>enzytoxyethy1)-5-(3,5-dichlorophenylttt^ (130d) as crystals (yield 91%). mp 

129-130°C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.25(d,J=7.0Hz,6H),3.1 1(m,4H). 3.63(m,2H),3.92(t,J=6.2Hz,2H), 
4.07(t,J=4.8Hz,2H),4.50(s,2H), 6.79(m, 2H),7.10(m,1H),7.20-7.31(m,5H) 



Elementary analysis (C23H26CI2N2O2S) 



Calc. (%) 


C.59.35 


H,5.63 


CI, 15.23 


N.6.02 


S,6.89 


Found (%) 


C59.32 


H.5.65 


CI. 15.00 


N.6.00 


S.6.88 



In 15 ml of cocentrated hydrochloric acid was dissolved 1 .5 g (3.2 mmol) of the alcohol compound (130d), and the 
mixture was heated at 1 10 °C for 7 hours. After cooling, the mixture was neutralized with sodium hydrogen carbonate, 
extracted with ethyl acetate, the extract was washed with water, dried over anhydrous sodium sulfate, filtered, and con- 
centrated under reduced pressure. The residue was purified by silica gel column chromatography (3% methanol/ethyl 
acetate), and 1.14 g of 2-(5-(3,5-dic*lorophenylthio)-2-(2-h^ (131c) 
was obtained as oil (yield 94%). 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.22(d,J=7.2Hz,6H) t 2.80(br.,1H), 2.99(t,J=5.4Hz,2H),3.08(sept,1H), 
3.73(U=5.0Hz,2H),4.05(m, 4H),4.80(br,1 H),6.79(m,2H),7.13(m,1 H) 

In 10 ml of dry tetrahydrofuran was dissolved 1.01 g (2.7 mmol) of thediol (131c). The solution was cooled to -40°C 
and 1 .52 g (8 mmol) of trichloroacetyl isocyanate was added dropwise. After 5 minutes, the temperature was allowed 
to increase gradually to room temperature and the mixture was stirred for 1 hour. Then, 2 ml of triethylamine and 4 ml 
of water were added and the mixture was heated at 50°C for 3 hours. The reaction mixture was diluted with water and 
extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, filtered, and con- 
centrated under reduced pressure. The residue was purified by silica gel column chromatography (5% methanol-ethyl 
acetate) and recrystallized from ethyl acetate-n-hexane to provide 1 .0 g (yield 81%) of Compound 1-147 as crystals, mp 
152-153°C. 



1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.23(d,J=6.8Hz,6H),3.07(sept,1H), 3.15(t,J=7.4Hz,2H),4.13(m,4H ), 
4.52(t.J=7.2Hz,2H),4.82(brs.,4H),6.78(m,2H),7.11(m,1H) 
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Elementary analysis (C^gH^C^N^S) 



Calc. (%) 


C.46.86 


HA81 


a, 15.37 


N.12.14 


S.6.95 


Found (%) 


C.46.90 


H.4.79 


CU5.11 


N.12.04 


S.6.80 



10 

Example 148 

Synthesis of 2-(3-carbamoyloxypropyl)-5-(3,5-dic*lor^ (Compound I- 

148) 

15 

To 300 ml of dry n-hexane was added 16.4 g (410 mmol) of 60% sodium hydride under ice-cooling and the mixture 
was stirred. The mixture was then allowed to stand for a while and the hexane layer was discarded. To the residue was 
added 100 ml of dry N.N-dimethyHbrmamide. Then, 70 g (410 mmol) of benzyl bromide was added dropwise below 
40°C and the mixture was stirred at the same temperature for 30 minutes, then poured in ice-water, and extracted with 
20 diethyl ether. The extract was washed with water, dried over sodium sulfate, filtered, and concentrated under reduced 
pressure. The residue was further purified by fractional distillation under reduced pressure to provide 51 .1 g (yield 69%) 
of 4-benzyloxybutan-1 -ol (133a) as oil showing the boiling point of 1 14°C/0.5 mmHg. 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1.71(m,4H),2.27(m,1H),3.50-3.69(m.4H),4.53(s.2H),7.35(m,5H) 

25 

A four-necked flask of 2-liter capacity was charged with 406 ml of dry ethyl acetate and 42.3 g (333 mmol) of oxalyl 
chloride and the mixture was cooled to -70°C . Then, a solution of dry dimethyl sulfoxide (53 g, 666 mmol) in dry ethyl 
acetate (203 ml) was added dropwise below -70°C . After 15 minutes, a solution of the alcohol (133b) (50 g, 278 mmol) 
in dry ethyl acetate (203 ml) was added dropwise and the mixture was stirred for 45 minutes. Then, 168 ml of triethyl- 

30 amine was added at -70°C . The mixture was stirred at the same temperature for 0.5 hour and, then, at room tempera- 
ture for 1 hour. The reaction mixture was diluted with ice-water and extracted with ethyl acetate and the extract was 
washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was dis- 
solved in 193 ml of acetonitrile and 51 .6 g (333 mmol) of 2,2-dichloro-3-methylbutylaldehyde was added. To this mixture 
was added 336 ml of 28% aqueous ammonia under ice-cooling and the mixture was then stirred at 40 °C for 7 hours. 

35 The reaction mixture was diluted with ice-water and extracted with chloroform. The extract was washed with water, dried 
over sodium sulfate, filtered, and concentrated under reduced pressure. The resulting product 2-(3-benzyloxypropyl)-4- 
isopropyMH-imidazole (135a) was not purified but subjected to the next iodination reaction. 

A four-necked flask of one-liter capacity was charged with 25 g of 40% sodium hydroxide/H 2 0 and 1 25ml of water, 
followed by addition of a solution of the imidazole (135a) obtained above in dioxane (125 ml). Then, 70.5 g (278 mmol) 

40 of solid iodine was added under ice-cooling and the mixture was stirred. After 1 hour, an aqueous solution of sodium 
thiosulfate and, then, dry-ice were added and the mixture was extracted with ethyl acetate. The extract was washed with 
water, dried over sodium sulfate, and concentrated under reduced pressure. The residue was dissolved in diethyl ether 
and 39 g of oxalic acid was added to the solution. The precipitated crystals was collected by filtration, neutralized with 
sodium carbonate, and extracted with chloroform. The extract was washed with water, dried over sodium sulfate, ffl- 

45 tered, and concentrated under reduced pressure to provide 86.7 g (yield 82%) of 2-(3-benzyloxypropyl)-5-iodo-4-iso- 
propyMH-imidazole (135b) as oil. 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.01(d.J=7.0Hz,6H),1.98(quintet i 2H),2.86(t,J=5.4Hz.2H), 
3.63(t,J=5.4Hz,2H),4.53(s,2H),7.35(m, 5H).9.40(br.1 H) 

50 

In 440 ml of dry dimethyl sulfoxide was dissolved 87.6 g (228 mmol) of the above iodide (135b) as well as 48.7 g 
(137 mmol) of 3,5-dichlorophenyl disulfide. Then, 2.72 g (342 mmol) of lithium hydride was added at room temperature. 
The temperature was elevated to 40°C and further to 60°C . After 4 hours, the mixture was poured in ice-water and 
extracted with ethyl acetate. The extract was washed with water, dried over sodium sulfate, filtered, and concentrated 
55 under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetate) and recrystal- 
lized from ethyl acetate-n-hexane to provide 70 g (yield 58%) of 2-(3-benzyloxypropy0-5-(3,5-dichlorophenyrthio)-4-iso- 
propyl-1H-imidazole (101e) as crystals, mp 1 18-119 °C . 



1 H - NMR(CDa 3 -TMS) 8 ppm: 0.95(d,J=6.2Hz,6H),2.04(m,2H), 2.93(m,2H),3.02(sept.1H),3.67(m,2H).4.58(s,2H), 
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6.89(m,2H) , 7.02(m, 1 H),7.38(m,5H) , 1 0.06(brs, 1 H) 

In 25 ml of dry acetonitrile was dissolved 5.0 g (1 1.5 mmoO of imidazole (101e), followed by addition of 1.7 g (23 
ml) of lithium carbonate and 22 g (17.4 mmol) of dimethyl sulfate. The mixture was stirred under heating at 70°C for 2 
hours. The reaction mixture was diluted with ice-water and extracted with diethyl ether. The extract was washed with 
water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The rescue was purified by silica 
gel column chromatography (ethyl acetate) to provide 3.1 g (yield 60%) of 2-(3-benzyloxypropyI)-5-(3,5<licWorpphe- 
nylthio)-4-isopropyt-1-methyl-1 H-imidazole (1 36a) as oil. 

1 H - NMR(CDCl3-TMS) 5 ppm: 1.2^^=6.81^,6^^.07(^2^,2.88 (t. J=7.6Hz,2H), 
3.09(sept1H),3.42(s,3H),3.53(tJ=6.0Hz,2H), 4.50(s,2H),6.77(m,2H),7.10(m,1H),7.32(m,5H) 

To 3.1 g (6.9 mmol) of the above oil (136a) was added 13 ml of concentrated hydrochloric acid and the mixture was 
heated at 1 10 °C for 2 hours. After cooling, the mixture was neutralized with sodium hydrogen carbonate and extracted 
with ethyl acetate. The extract was washed with water, dried over sodium sulfate, filtered, and concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography (3% methanol-ethyi acetate) and 
recrystallized from ethyl acetate-n-hexane to provide 1.6 g (yield 39%) of 3-(5-(3,5Klichlorophenylthio)-4-isopropyl-1- 
methyl-1 H-imidazol-2-yi)-propan-1 -ol (137a) as crystals, mp 124-125 °C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1 .23(d, J=7.0Hz,6H), 2.08(m,2H), 2.92(t.J=6.0Hz,2H),3.08(sept,1H), 
3.45(s,3H),3.80(t,J=5.2Hz 2H),5.60 (brs.,1H),6.80(m,2H),7.12(m,1H) 



Elementary analysis (C 16 H 2 oCl2N 2 OS) 



Calc. (%) 
Found (%) 



C.53.48 


H.5.61 


Cl,19.73 


N.7.80 


S,8.92 


C53.30 


H.5.59 


Cl,19.45 


N,7.77 


S.8.77 



In 7 ml of dry tetrahydrofuran was dissolved 700 mg (1.9 mmol) of the above alcohol (137a), and after the solution 
was cooled to -40°C , 550 mg (2.9 mmol) of trichloroacetyl isocyanate was added. After 5 minutes, the temperature was 
elevated gradually to room temperature and the mixture was stirred for 30 minutes. Then, 2 ml of water and 1 ml of tri- 
ethylamine were added and the mixture was stirred at room temperature for 3 days. The reaction mixture was diluted 
with water and extracted with ethyl acetate and the extract was washed with water, dried over sodium sulfate, filtered, 
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography (3% metha- 
nol-ethyl acetate) and recrystallized from ethyl acetate-n-hexane to provide 690 mg (yield 88%) of Compound 1-148 as 
crystals, mp 135-137°C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.23(d,J=7.0Hz,6H),2.11(m f 2H),2.84 (t,J=7.8Hz,2H),3.10(sept,1H) > 3.44(s,3H), 
4.17(t,J=6.2Hz,2H), 4.71 (brs.,2H),6.78(m,2H),7.11(m,1H) 



Elementary analysis (C^^C^N^S) 



Calc. (%) 


C.50.75 


H.5.26 


CI, 17.62 


N.10.44 


Found (%) 


C 50.60 


H5.25 


CI 17.40 


N.10.37 



S.7.97 
S,7.85 
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Example 149 

Synthesis of 2-(3-cart>an^oxypropy0-5-(3,5-dichlo (CorTpound 1-149) 

In 25 ml of dry acetontoile was dissolved 5.0 g (1 1 .5 mmol) of imidazole (1 01 e), followed by addition of 1 .7 g (23 
mmol) of lithium carbonate and 2.7 g (17.5 mmol) of diethyl sulfate. The mixture was stirred under heating at 70°C for 
23 hours. After cooling, the reaction mixture was diluted with water and extracted with ethyl acetate. The extract was 
washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was puri- 
fied by silica gel column chromatography (ethyl acetate) to provide 5.3 g (yield 98%) of 2-(3-benzyloxypropyl)-5-(3 t 5- 
dichloropheny»thio)-4HSoprqpyi-1-ethyl-^H-imidazoie (136b) as oil. 

1 H - NMR(CDCJ 3 -TNIS) 8 ppm: 1.15(t,J=7.4Hz,3H),1.23(d.J=6.6Hz. 6H),2.10(m t 2H),2.85(U=7.4Hz,2H), 
3.07(sept.1H),3.54(t, J=5.4Hz, 2^,3^^=7^,2^,4.50(5,2^,6.78^,2^,7.08^, 1H), 7.31(m,5H) 

To 5.3 g (1 1.4 mmol) of the above oil (136b) was added 24 ml of concentrated hydrochloric acid and the mixture 
was heated at 110 °C for 2 hours. After cooling, the mixture was neutralized with sodium hydrogen carbonate and 
extracted with ethyl acetate. The extract was washed with water, dried over sodium sulfate, and concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography (3% methanol-ethyl acetate) and 
recrystallized from n-hexane to provide 3.2 g (yield 75%) of 3-(5-(3,5<lichlorophen^thio)-1-ethyl-4-isopropyl-1H-imida- 
zol-2-yl)-propan-1-ol (137b) as crystals, mp 73 °C . 

1 H - NMR(CDCI 3 -TMS) 6 ppm: 1.17(t,J=7.2Hz,3H),1.22(t,J=6.8Hz, 6H),2.90(m,2H),2.73(t,J=6.02Hz,2H), 
3.06(sept,1H),3.80(d, J=5.2Hz,2H),3.90(q,J=7.2Hz,2H),5.94(brs,2H),6.82(m,2H) f 7.11 (m ,1H) 



Elementary analysis (C^H^C^OS) 



Calc. (%) 


C.54.69 


H5.94 


CI, 18.99 


N.7.50 


S,8.59 


Found (%) 


C 54.54 


K5.88 


CI, 18.76 


N.7.49 


S.8.63 



In 7 ml of dry tetrahydrofuran was dissolved 700 mg (1.9 mmol) of the alcohol (137b), and after the solution was 
cooled to -40°C , 530 mg (2.8 mmol) of trichloroacetyl isocyanate was added, the temperature was elevated to room 
temperature. After 30 minutes, 2 ml of water and 1 ml of triethylamine were added and the mixture was stirred at room 
temperature for 3 days. The reaction mixture was diluted with water and extracted with ethyl acetate and the extract was 
washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was puri- 
fied by silica gel column chromatography (3% methanol-ethyl acetate) and recrystallized from ethyl acetate-n-hexane 
to provide 705 mg (yield 90%) of Compound 1-149 as crystals, mp 128-129°C . 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.18(t,J=7.2Hz,3H),1.23(d,J=6.8Hz,6 H),2.15(m,2H),2.82(t,J=7.6Hz,2H), 
3.08(sept,1H),3.87(q,J=7.2Hz, 2H),4.18(t,J=6.2Hz,2H),4.70(brs,2H),6.80(m,2H),7.10(m,1H) 



Elementary analysis (C28H23CI2N3O2S) 



Calc. (%) 


C.51.92 


H.5.57 


CI, 17.03 


N,10.09 


S.7.70 


Found (%) 


C.52.09 


H.5.59 


CI, 16.69 


N.10.01 


S.7.53 
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Example 150 

Synthesis of 2^3-rartoamoyfoxyprop^ 
(Compound 1-150) 

5 

In 50 ml of tetrahydrofuran was dissolved 5.0 g (1 1.5 mmol) of imidazole (101 e), followed by addition of 5 ml of 
water and 1 .84 g (46 mmol) of sodium hydroxide, and then, 250 mg (0.8 mmol) of n-tetrabutylammonium bromide and 
2.3 g (1 4 mmol) of 4-chloromethylpyridine hydrochloride were further added. The mixture was stirred under heating at 
50°C for 8 hours. After cooling, the reaction mixture was diluted with water and extracted with ethyl acetate. The extract 

w was washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (5% methanolethyl acetate) to provide 2-(3-benzytoxypropyl)-5-(3.5- 
dichlorophenytthioM-i^K^-^^ (136c) as oil. To thus-obtained oil (136c) was 

added 27 ml of concentrated hydrochloric acid and the mixture was heated at 1 10 °C for 2 hours. After cooling, the mix- 
ture was neutralized with sodium hydrogen carbonate and extracted with ethyl acetate. The extract was washed with 

15 water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified by silica 
gel column chromatography (5% methanol-ethyl acetate) and recrystallized from ethyl acetate-n-hexane to provide 3.8 
g (yield 76%) of 3-(5-{3,5-di(^lorophenytthio)-4HSopropyl-1-(^ (137c) 
as crystals, mp 106-107 °C . 

20 1 H - NMR(CDCl3-TMS) 8 ppm: 1.28(d,J=7.0Hz ( 6H),2.01(m,2H),2.83 (U=6.2Hz,2H),3.14(sept,1H), 
3.78(t.J=5.6Hz,2H) ? 5.10(s,2H), 5.34 (brs.,1H),6.71(m,2H),6.78(d,J=6.0Hz,2H),7.04(m l 1H), 8.48(d,J=6.0 Hz,2H) 



25 



Elementary analysis (C21H23CI2N3OS) 



Calc. (%) 


C.57.80 


H.5.31 


CI, 16.25 


N,9.63 


S.7.35 


Found (%) 


C.57.45 


H.5.40 


CI, 16.02 


N,9.50 


S.7.28 



In 7 ml of dry tetrahydrofuran was dissolved 700 mg (1.6 mmol) of the alcohol (137c), and after the solution was 
cooled to -40°C , 450 mg (2.4 mmol) of trichloroacetyl isocyanate was added and the temperature was elevated grad- 
35 ually to room temperature. After stirring for 30 minutes, 2 ml of water and 1 ml of triethylamine were added and the mix- 
ture was stirred at room temperature for 3 days. The reaction mixture was diluted with water and extracted with ethyl 
acetate. The extract was washed with water, dried over sodium sulfate, filtered, and concentrated under reduced pres- 
sure. The residue was purified by silica gel column chromatography (5% methanol-ethyl acetate) and recrystallized 
from ethyl acetate-n-hexane to provide 610 mg (yield 79%) of Compound 1-150 as crystals, mp 1 14-1 15°C . 

40 

1 H - NMR(CDCI 3 -TMS) 5 ppm: 1.29(d.J=6.8Hz,6H),2.10(m,2H),2.73 (t,J=7.4Hz,2H),3.15(sept,1H), 
4.12(t,J=6.0Hz,2H),4.56(brs.,2H),5.08^ J=5.4Hz,2H) 



45 





Elementary analysis (C-18H23CI2N3O2S) 




Calc. (%) 


C.51 .92 


H.5.57 


CI, 17.03 


N.10.09 


S.7.70 


50 


Found (%) 


C.52.09 


H,5.59 


CI, 16.69 


N.10.01 


S.7.53 



55 
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Example 151 

Synthesis of H2-carbarnoyloxyethy^^ 
(Compound 1-151) 

5 

In 50 ml of dry acetonitrile was dissolved 5.0 g (1 1.5 mmol) of the imidazole (101 e). followed by addition of 3.2 g 
(23.2 mmol) of potassium carbonate and 2.9 g (1 7.4 mmol) of ethyl bromoacetate, and the mixture was heated at 60 °C 
for 1 1 hours. The reaction mixture was diluted with ice-water and extracted with ethyl acetate. The extract was washed 
with water, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified by 
w silica gel column chromatography (ethyl acetatein-hexane = 12) to provide 5.75 g (yield 96%) of (2-(3-benzytoxypro- 
py0-5^3,5<lichlorophenytthio)-4^sopr^^ acetate (136d) as oil. 

1 H - NMR(CDCl3-TMS) 6 ppm: 1.15(t,J=7.2Hz,3H),1.24(d,J=7.0H2, 6H),2.08(m,2H),2.80(t.J=7.2 
Hz,2H),3.09(sept ( 1H), 3.52(t, J=5.8Hz, 2H),4.03(q,J=7.2Hz,2H),4.48(s,2H),4.60(s,2H), 6.82(m,2H),7.08(m, 
75 1H),7.31(m,5H) 

In 30 ml of dry diethyl ether was dissolved 3.0 g (5.8 mmol) of the ester (130d), to the mixture was added 220 mg 
(5.8 mmol) of lithium aluminium hydride under ice-cooling. The mixture was stirred at room temperature for 15 minutes. 
The reaction mixture was diluted with water and extracted with ethyl acetate. The extract was washed with water, dried 
20 over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure. The residue was purified by silica 
ge! column chromatography (ethyl acetate), and further recrystallized from n-hexane to provide 2.4 g (yield 87%) of 2- 
(2-(3-benzyloxypropyl)-5-(3,5-dichIoroph (136e) as crystals, mp 104- 

106°C. 

25 1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.23(d,J=7.0Hz,6H),2.12(quintet, 2H),2.42(brs.,1H),2.93(t,J=7.2Hz,2H), 
3.08(sept,1 H),3.55(t, J=6.0Hz, 2H),3.64(m,2H) ( 3.96(t,J=5.8Hz,2H),4.45(s,2H),6.77 (m, 2H),7.10(m,1 H), 
7.30(m,5H) 



30 





Elementary analysis ((^^C^f^C^S) 




Calc. (%) 


C.60.12 


H5.89 


CI, 14.79 


N.5.84 


S.6.69 


35 


Found (%) 


C.60.06 


H.5.91 


CI, 14.54 


N.5.78 


S,6.64 



To 14 ml of concentrated hydrochloric acid, 1.4 g (2.9 mmol) of the alcohol (136e) was added and the mixture was 
40 heated at 1 10°C for 7 hours. After cooling, the mixture was neutralized with sodium hydrogen carbonate and extracted 
with ethyl acetate. The extract was washed with water, dried over sodium sulfate, filtered, and concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography (5% methanol-ethyl acetate) to pro- 
vide 300 mg (yield 26%) of 3-(5-(3,5<Jichlorophenyfthio)-1-(2-hy^^ 
(137d) as oil. 

45 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.22(d,J=6.8Hz,6H),2.06(m,2H),2.60 (br,1H),3.00(t,J=6.2Hz,2H),3.07(sept,1H), 
3.76(m,2H),4.01 (t,J=5.4Hz,2H),4.60(br,1H),6.80(m,2H),7.13(m,1H), 

in 5 ml of dry acetonitrile was dissolved 240 mg (0.6 mmol) of the diol (1 37d), and after the solution was cooled to 
so -40°C , 400 mg (2.1 1 mmol) of trichloroacetyl isocyanate was added dropwise. After 5 minutes, the temperature was 
elevated gradually to room temperature and the mixture was stirred for 1 hour. To the mixture was added 3 ml of water 
and 1.5 ml of triethylamine and the mixture was heated at 50°C for 3 hours. The reaction mixture was diluted with ice- 
water and extracted with ethyl acetate. The extract was washed with water, dried over sodium sulfate, filtered, and con- 
centrated under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetate) and 
55 recrystallized from ethyl acetate-n-hexane to provide 127 mg (yield 43%) of Compound 1-151 as crystals, mp 155-163 
°C. 

1 H - NMR(CDCI 3 -TMS) 8 ppm: 1.26(d,J=7.0Hz,6H),2.16(m,2H),2.86 (m,2H),3.07(sept,1H),4.14(m 
,6H),4.88(brs,4H).6.78(m,2H), 7.1 1 (m,1 H) 
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Elementary analysis ((09H24CI2N4O4S) 



Calc. (%) 


C.48.00 


H.5.09 


CI, 14.92 


N,11.79 


S.6.74 


Found (%) 


C.47.96 


H.5.19 


Q, 14.64 


N.11.52 


S.6.71 



Example 152 

Synthesis of 2-carbamoy!oxymethy1-1 -(2-carbamoyioxypropyl)-5-(3.5-dichloroph H-imidazole 
(Compound 1-152) 

In 20 ml of acetone was dissolved 5.0 g of the imidazole (101a) and 1.36 g (14.7 mmol) of monochloroacetone, fol- 
lowed by addition of 2.46 g (12.27 mmol) of potassium iodide, and the mixture was stirred at room temperature for 30 
minutes. Then, to the mixture was added 2.04 g (14.8 mmol) of potassium carbonate, and the mixture was stirred with 
heating at 50°C for 4 hours and worked up. The reaction mixture was distilled off under reduced pressure, and the res- 
idue was extracted with methylene chloride. The extract was washed with water, dried and the solvent was distilled off. 
The residue was purified by silica gel column chromatography (methylene chloride:ethyl acetate = 9:1) to provide 3.1 g 
(yield 54%) of 2-benzy!oxyme%l-5-(3,5<Jichlorophen (139) as solid. 

1 H - NMR(CDCI 3 ) 8 ppm: 1.26(d,J==7.2Hz,6H),3.0-3.2(m,1H), 4.45(s,2H),4.63(s,2H),4.75(s,2H), 
6.80(d.J=2Hz,2H),7.26-7.32(m,5H) 

In 50 ml of methanol was dissolved 3.6 g of the ketone (139), followed by addition of 352 mg (10 mmol) of NaBH 4 
under ice-cooling and stirring, the mixture was stirred at room temperature for 3 hours and worked up. The reaction mix- 
ture was distilled off under reduced pressure, the residue was extracted with methylene chloride, washed with water, 
dried and the solvent was distilled off. The residue was purified by silica gel column chromatography (methylene chlo- 
ride:ethy! acetate = 9:1) to provide almost quantitatively, 2-benzyloxymethyl-5-(3,5-dichlorophenylthio)-1-(2-hydroxy- 
propyl)-4-isopropyl-1 H-imidazole (140a) as oil. 

1 H - NMR(CDCI 3 ) 8 ppm: 1 .40(d,J=3.6Hz,3H),1 .22-1 .3(m,6H),2.67 (m, 1 H),3.0-3.2(m,1 H), 
4.61(d,J=1.4Hz,2H),4.64,4.78(ABq,J==12.2H z,29.4Hz,2H), 6.28)d.J=1.2Hz,2H),7.11(t,J=1.6Hz),7.33-7.36(5H) 

In 55 ml of concentrated hydrochloric acid was dissolved 13.4 g (28.7 mmol) of the alcohol (140a), and after the 
mixture was stirred with heating at 1 1 0 °C for 2 hours, a saturated aqueous sodium hydrogen carbonate solution was 
added to the reaction mixture. The mixture was distilled off under reduced pressure and the residue was extracted with 
ethyl acetate. The extract was washed with water, dried and the solvent was distilled off. The residue was purified by 
silica gel column chromatography (methylene chloride-ethyl acetate = 9:1), the oil was treated with ether and crystal- 
lized to provide 9.1 g (yield 84%) of 5-(3,5-dichlorophenyrthio)-2-hydroxymethyl-1-(2-hydrcxypropyl)-4-is^ 
imidazole (141a). mp 159-1 61 °C . 

1 H - NMR(CDCI 3 ) 8 ppm: 1.18-1.24(m,9H),3.0-3.2(m,1H),3.8fr4.00(m,3H), 4.68,4.78(ABq,J=13.2Hz, 
21.4Hz,2H),6.79(d,J=1.6Hz,2 H), 7.13(t,J=2Hz,1H) 

In 20 mi of tetrahydrofuran was dissolved 1.13 g (3 mmol) of the ciiol (141a), followed by addition of 0.43 g (3.6 
mmol) of chloroacetyl isocyanate under ice-cooling and the mixture was stirred at room temperature for 1 .5 hours. After 
the reaction, to the reaction mixture was added a saturated aqueous sodium hydrogen carbonate solution, distilled off 
under reduced pressure and the residue was extracted with methylene chloride. The extract was washed with water, 
dried and the solvent was distilled off. The residue was purified by silica gel column chromatography (methylene chlo- 
ride:ethyl acetate = 1 :2). From the first eluted fraction, 290 mg (yield 20%) of 2-(N^hloroacetyl)carbamoyloxymethyl-1 - 
(2-(N-chloroacetyi)carbamoyloxypr^ (142b) was obtained as 

powder. As the second eluted fraction, 1.08 g (yield 59%) of 2-(N-chloroacetyl)<^rbamoyloxymethyl-5-(3,5-dichloroph- 
enyrthio)-1-(2-hydroxypropy0-4-isopropyl-1 H-imidazole (142a) was obtained as oil. 



1 H - NMR(CDCI 3 ) 8 ppm: (142a) 1.20-1.26(m,9H),3.0-3.20(m,1H), 3.8-4.1 (m,3H),4.44(s,2H), 
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5.30,5.47(ABq,J=13.2Hz,34.8Hz,2H), 6.76(d,J=2Hz,2H),7.14{t,J= 3.4Hz,1H)8.43(br.1H) (142b) 1.21- 
1 .63(m,9H),3.0-3.2(m, 1 H) f 4. 1 -4.23(n^2H),4.37-4.45(m,3H), 5.37(s.2H),6.77(d,J=2Hz,2H),7. 1 8-7.1 9(m, 1 H),8. 1 5- 
8.45(m,1H), 8.45-8.47(m,1H) 

5 In 15 ml of water-methanol (1 :15) was dissolved 1 .08 g (2.18 mmol) of the mono(N-chloroacetyt) compound (142a), 
followed by addition of 50 mg of zinc powder and the mixture was stirred at room temperature for 6 hours. To the reac- 
tion mixture was added a saturated aqueous sodium hydrogen carbonate solution, the mixture was filtered through 
Celite under reduced pressure, and the filtrate was distilled off under reduced pressure. The residue was extracted with 
methylene chloride. The extract was washed with water, dried and the solvent was distilled off. The residue was purified 

io by silica gel column chromatography (ethyl acetate) to provide 820 mg (yield 90%) of 2-carbamoylaxymethyl-5-(3,5- 
dichlorophenyfthioH -(2-hydroxypr^ (143a) as powder. 

1 H - NMFUCDCy 5 ppm: 1,94-1.27^,91^,3.0-3.2^,1^,3.96(5. 2H),3.9-3.98(m,1H),4.86(br,2H), 
5.2,5.36(ABq,J=13hZ,32Hz,2H), 6.78(d,J=2Hz,2H), 7.12(t,J=2Hz,1H) 

15 



Elementary analysis (Cjyl-feiNaCfeC^S) 



Calc. (%) 


C.48.81 


H,5.16 


N.10.04 


CI, 16.05 


S.7.66 


Found (%) 


C.48.75 


K5.27 


N, 9.90 


CI, 16.22 


S.7.46 



In 5 ml of water-methanol (1 :15) was dissolved 290 mg (0.47 mmol) of the di(N-chloroacetyl) compound (142b), fol- 
lowed by addition of 30 mg of zinc powder and the mixture was stirred at room temperature for 6 hours. To the reaction 
mixture was added a saturated aqueous sodium hydrogen carbonate solution, the mixture was filtered through Celite 
under reduced pressure, the filtrate was distilled off under reduced pressure. The residue was extracted with methylene 
30 chloride. The extract was washed with water, dried and the solvent was distilled off. The residue was purified by silica 
gel column chromatography (ethyl acetate:methylene chloride = 2:1) to provide 130 mg (yield 60%) of Compound 1-152. 
mp 82°C . 

1 H - NMR(CDCI 3 ) 6ppm: 1.17-1.26(m,9H) t 3.0-3.2(m,1H),3.99-4.2 (m,2H),4.68-4.93(br,m,2H) ( 5.28(d,J=3.8Hz,2H), 
35 3.78(d.J=1.6Hz, 2H),7.13(t t J=1.6Hz,1H) 



40 


Elementary analysis (C 18 H22N 4 Cl20 4 S • 0.15H 2 O) 




Calc. (%) 


C;46.59 


H.4.84 


N.12.07 


S,6.91 




Found (%) 


C.46.98 


H.5.05 


N.11.57 


S.6.57 



45 



Example 153 

so Synthesis of 5-(3,5-dichlorophenyrthio)-2-hydroxyme^ (Com- 
pound 1-153) 

In 5 ml of tetrahydrofuran was dissolved 464 mg (1 mmol) of the ketone (139), followed by addition dropwise of 134 
mg (1 .1 mmol) of methylmagnesium bromide (tetrahydrofuran ;2 ml) under ice-cooling and stirring, and the mixture was 
55 stirred at room temperature for 30 minutes. To the reaction mixture was added an aqueous solution of ammonium chlo- 
ride, the mixture was distilled off under reduced pressure, and the residue was extracted with ethyl acetate. The extract 
was washed with water, dried and the solvent was distilled off. The residue was purified by silica gel column chroma- 
tography (ethyl acetateimethylene chloride = 1:1) to provide 350 mg (yield 73%) of 2-benzyfoxymethyl-5-(3,5-dichIo- 
rophenylthio)-1-(2-hydroxy-2-methylpropyl)-4-isopropyl-1H-imidazole (140b) as oil. 
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1 H - NMRfCDCy 8 ppm: 1.12(s,3H).1.24(d,J^.6Hz,3H),3.0-3.2 (m,1H),4.02(s.1H),4.02(s,2H),4.60(s.2H), 
4.78(s.2H),6.70(d, J=2Hz,2H),7. 1 1 (t,J=2Hz, 1 H) 

In 2 ml of concentrated hydrochloric acid was dissolved 350 mg (0.73 mmol) of the benzyl compound (140b) and 
5 the solution was stirred under heating at 1 10°C for 3 hours. To this reaction mixture was added a saturated aqueous 
solution of NaHCOa and the solvent was distilled off under reduced pressure. The residue was extracted with ethyl ace- 
tate and the extract was washed with water and dried. The solvent was then distilled off and the residue was purified by 
silica gel column chromatography (ethyl acetate) to provide 1 50 mg (yield 53%) of Compound 1-1 53 as crystals, mp 
181-182 °C. 

10 

*H - NMRfCDCb) 6 ppm: 1.18-1.24(m,12H) P 3.0-3.2(m,1H),4.04(s, 2H),4.8(s,2H),6.71(d l J=1.6Hz t 2H), 
7.12(t,J=1.6Hz,1H) 



75 



Elementary analysis (C27H22N2CI2O2S) 






Calc. (%) 


C52.44 


H.5.70 


N.7.20 


S,8.23 


Cl.18.21 


Found (%) 


C.52.30 


H.5.74 


N;7.19 


S.8.30 


CI, 18.04 



The following formulation examples are illustrative of the medicinal composition of the present invention. In these 
25 examples, the term "active ingredient" means a pharmaceutical^ acceptable compound according to the present inven- 
tion. 

Formulation Example 1 
30 Preparation of tablets 

The following compositions A, B and C were prepared by wet-granulating the ingredients with a solution of hydrox- 
ypropylcellutose, adding magnesium stearate, and compressing the respective mixtures. 

35 Composition A 





mg/tablet 


mg/tablet 


(a) Active ingredient 


200 


50 


(b) Lactose 


260 


5.2 


(c) Hydroxypropylcellulose 


15 


1.8 


(d) Sodium starch glycolate 


20 


2.4 


(e) Magnesium stearate 


5 


0.6 




Total 500 


60 



55 



Composition B 
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mg/tablet 


(a) Active ingredient 


200 


(b) Lactose 


200 


(c) Crystalline cellulose 


60 


(d) Hydroxypropylcellulose 


15 


(e) Sodium starch glycolate 


20 


(f) Magnesium stearate 


5 




Total 500 



Composition C 





mg/tablet 


(a) Active ingredient 


200 


(b) Lactose 


35 


(c) Starch 


50 


(d) Hydroxypropylcellulose 


12 


(e) Magnesium stearate 


3 




Total 300 



Composition D was prepared by compressing directly the mixed ingredients. 
Composition D 





mg/capsule 


(a) Active ingredient 


200 


(b) Lactose 


150 


(c) Crystalline cellulose 


100 




Total 450 



Controlled release composition E 

The composition was prepared by mixing the following ingredients to be a solution of hydroxypropylcellulose, wet- 
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granulating, adding magnesium stearate, and compressing the respective mixtures. 
Composition E 





mg/tabiet 


(a) Active ingredient 


400 


(b) Hydroxypropylcellulose H 


110 


(c) Crystalline cellulose 


60 


(d) Hydroxypropylcellulose SL 


24 


(f) Magnesium stearate 


6 




Total 600 



Formulation Example 2 
Preparation of capsules 
Composition A 

This capsule was manufactured by mixing above ingredients, and filling the mixture in hard gelatin capsule shells. 





mg/capsule 


(a) Active ingredient 


200 


(b) Lactose 


173 


(c) Sodium starch glycolate 


25 


(d) Magnesium stearate 


2 




Total 400 



Composition B 

This capsule was manufactured by melting macrogol 4000, dispersing the active ingredient in the melt, and filling 
the mixture in hard gelatin capsule shells. 





mg/capsule 


(a) Active ingredient 

(b) Macrogol 4000 


200 
300 




Total 500 
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Composition C 

This capsule was manufactured by dispersing the active ingredient in lecithin and sesame oil and filling the mixture 
in hard gelatin capsule shells. 





mg/capsule 


(a) Active ingredient 


200 


(b) Lecithin 


100 


(c) Sesame oil 


100 




Total 400 



Composition D (controlled release capsules) 

This controlled release capsule was manufactured by extruding the ingredients (a ~ c) with a suitable extruder, 
molding the extrudate into pellets, and drying them. This dry pelletized product was coated with a release-control film 
and filled in hard gelatin capsule shells. 





mg/capsule 


(a) Active ingredient 


200 


(b) Microcrystalline cellulose 


125 


(c) Lactose 


120 


(d) Wax 


10 




Total 455 



Formulation Example 3 
Preparation of a syrup 

The active ingredient was dissolved in most part of the purified water together with sodium carboxymethylcellulose, 
followed by addition of sodium benzoate solution, D-sorbito! solution, and perfume. Then, purified water was added to 
make 5 ml and the whole mixture was blended thoroughly, sieved, and homogenized. 



(a) Active ingredient 


0.20 g 


(b) Sucrose 


0.50 g 


(c) D-sorbitol (70% aq. sol.) 


1.00 g 


(d) Sodium carboxymethylcellulose 


0.02 g 


(e) Polysorbate 80 


0.005 g 


(f) Sodium benzoate 


0.005 g 


(g) Perfume 


0.01 g 


(h) Purified water 


To make a total of 5.00 ml 
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Formulation Example 4 
Preparation of suppositories 

Fats and oil basal material was melt at 45°C . The active ingredient was added to this fats and oil basal material 
with mixing to yield a suspension. Riled was 2.0 g of this mixture in a 2 ml-plastic mold and the mold was cooled to room 
temperature to provide suppositories. 





mg/suppository 


(a) Active ingredient 

(b) Fats and oil basal materia! 


200 
1800 




Total 2000 



Formulation Example 5 
Preparation of granules 

The ingredients were added to hydroxypropylcellulose, the mixture was kneaded, granulated by an extruder-type 
granulator and dried to provide granules. 





mg/1 g of granules 


(a) Active ingredient 


200 


(b) Corn starch 


325 


(c) Calucium carboxymethylcellulose 


50 


(d) Lactose 


350 


(e) Hydroxypropylcellulose 


25 


(f) CARPLEX 


50 




Total 1000 



Test Example 1 

The anti-HIV activity of each of the compounds produced in Examples was assayed by the following procedures. 

(1) Human T cell line MOLT-4 clone 8 persistently infected by HIV (HTLV-IIIB strain) was cultured in an RPMM640 
medium supplemented with 10% fetal calf serum, the culture supernatant was filtered, and the titer of virus was 
determined; the culture supernatant was stored at -80 °C . On the other hand, the test compound was diluted with 
the above culture medium to predetermined concentrations and distributed in 50 pJ aliquots into a 96-well microtiter 
plate. Then, a suspension of MT-4 cells was added in 100 nl aliquots (3.5 x 10 4 ceils per well) and then the above 
HIV-containing supernatant diluted with the above culture medium was added, 50 pi (60 pfu (plaque forming units)) 
per well. 

(2) The plate was incubated in a C0 2 incubator at 37°C for 5 days. Then, 30 pl/well of 3-(4,5-dimethyl thiazol-2-yl)- 
2,5-diphenyltetrazolium bromide (MTT) (5 mg/ml PBS) was added and the incubation was further continued for 1 
hour. The surviving cells reducing MTT yield precipitation of formazan. Therefore, 150 pi portions of the culture 
supernatant were removed from all.wells and, instead, 150 nl of a solution (10% Triton X-100 and 0.4% (v/v) HCl- 
added isopropyl alcohol) was added. The plate was shaken on a plate mixer to dissolve the formazan. The OD of 
formazan was measured with a microreader at 560 nm and 690 nm (reference wavelength) and the result was com- 
pared with that of control. The concentration at which the compound inhibited the cytotoxic effect of the virus by 
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50% was expressed as EC^. The results are shown in Tables 1 and 2. 



Table 1 
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Table 2 



ComDOund number 




Comoound nurrtber 


b.wgQ VHVr >,u / 


M16 


1.6 


122b 


0 5-1 


103a 


<0.008 


123b 


0 003 


104a 


<0.G08 

^**9mw » 


1-138 


0 008 


1-117 


0 05-0 01 


126a 


0 008 


103b 


0 008 


1-139 


<0 008 


1-118 


0 05-0 01 


128a 


3 1-6 3 


103c 


0 06-0 13 


1-140 


0 03-0 06 


1-119 


0 13-0 25 


126b 


0 008-0 016 


1-120 


0 13 


1-141 


<n 008 


1-121 

1 lb 1 


0 06 


128b 


0 13 


1-122 


0 008 


1-142 


0 01 6-0 03 


1-123 


0 06 
u.wu 


126r 


0 13 


1-124 


0 25 


1-143 
1 i to 


0 008 


1-125 


0 5-1 


128r 

1 CUV 


0 25 


1-126 


0 03 


1-144 


0 7ft 


1-127 


0 016 


130a 




1 U3 


0 00ft 






1-1 ?ft 


oor 


130h 




112a 


0 00ft 


1-146 

1 1 HO 




1 1 bw 


0 06 


130r 


n 5 


112b 


^0 008 


130d 


0 5-1 


1-130 

1 1 WW 


«r0 008 


131r 


*?fl 00ft 


116a 


0 004 


1-147 


0 005 


1-131 


0 003 


137a 


0 00ft 


1 16h 


0 016 


1 i to 


0 0O5-O 01 


1-132 


0 78 

vs. r O 


137h i 


n no5-o 01 


1 13a 


<f0 008 


i i tw 


0 01 


1-133 

1 1 oo 


0 008 


137r 


0 003-O 005 




0 25 


1-150 


n noft 

u.uuo 


1 18c 


1 
1 


136d 


n 5 


1 1Qh 


vv.UUO 


136p 


n 5-1 


1-134 


0.0013 


137d 


<0.008 


1-135 


0.016-0.03 


1-151 


0.0006 


1-136 


0.008-0.016 


141a 


0.002-0.004 


122a 


0.13 


1-152 


<0.008 


123a 


0.0006 


1-153 


0.016 


1-137 


0.004-0.008 
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Test Example 2 

The cytotoxicity of each of the compounds produced in Examples was assayed. In place of the HIV-containing 
supernatant (the virus suspension) in (1) in Test Example 1 , 50 of the culture medium was added to each well, and 
5 the cytotoxicity was determined in the same manner as that for (2) in Test Example 1 . The concentration at which the 
compound shows the cytotoxicity by 50% was expressed as CC50. The results are shown in Table 3 and 4. 
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Table 3 
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Table 4 



Conpound number 


CC50 (^g/ml) 


Conpound number 


CCqn (uoArd) 


M16 


25 


. 122b 


6.3 


103a 


6.3-12.5 


123b 


12.5-25 


104a 


12.5-25 


1-138 


12.5 


1-117 


50 


126a 


6.3 

■ ^p* 


103b 


50 


1-139 


6.3 


1-118 


12.5-25 


128a 


6.3 


103c 


6.3-12.5 


1-140 


6.3-12.5 


1-119 


3.1 


126b 


3.1-6.3 


1-120 


100 


1-141 


25-50 


1-121 


12.5 


128b 


6.3-12 5 


1-122 


6.3-12.5 


1-142 


6 3-12 5 


1-123 


12.5 


126c 


63 


1-124 


12.5 


1-143 


125 


1-125 


12.5 


128c 


6 3-12 5 


1-126 


1 2 5-25 


1-144 


6 3-12 5 


1-127 


1 2 5-25 


130a 




109 


100 


1-145 




1-128 


>100 


130b 




112a 


63 


1-146 




1-129 


12.5-25 


130c 


125 


112b 


6.3-12.5 


130d 

• *pF W Np* 


63 


1-130 


6.3-12.5 


131c 


6 3-12 5 


116a 


30.7 


1-147 


50-100 


1-131 


38.8 


137a 

j %p* f »-* 


6 3-12 5 


116b 


50 


1-148 


6 3-12 5 


1-132 


12.5-25 


137b 


6 3-12 5 


119a 


12.5 


1-149 


63 


1-133 


12.5 


137c 

■ %p* * w 


6 3-12 5 

w»w l(»»v 


118b 


1 2 5-25 


1-150 


6 3-12 5 


118c 


6.3-12 5 


136d 


125 


119b 


1 2 5-25 


136e 


6 3-12 5 


1-134 


12.5-25 


137d 


6.3-12.5 


1-135 


25-50 


1-151 


50-100 


1-136 


12.5 


141a 


12.5-25 


122a 


6.3 


1-152 


1 2.5-25 


123a 


6.3-12.5 


1-153 


12.5 


1-137 


50 
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Test Example 3 

5 The reverse transcriptase activity of each of the compounds synthesized in Examples was assayed by the following 
procedures. 

Using the purified recombinant HIV-1 reverse transcriptase (RT, E.C. 2.7.7.49) obtained by expression in 
Escherichia coli, a 96-well plate assay system was established for assaying a large number of samples. The RT inhib- 
itory activity was determined as follows. To 1 1 ni of a solution of the test inhibitor.in water or DMSO was added 100 fjJ 

w of a reaction mixture (0.1 unit/100 pJ RT, 50 mM Tris-HCJ pH 8.3, 150 mM KCI, 10 mM MgCI 2 , 3 mM dithiothreitol, 0.1% 
Nonidet P-40, 10 jig/ml poly(rA) and 10 jig/ml (dT) 12-1 8 as template and primer, and 4 *iM dTTR 1 nCi/100 ill [ 3 H]dTTP 
as substrate) and the mixture was incubated at 37°C for 1 hour and, then, immediately cooled on ice. Using a cell har- 
vester, the reaction mixture was transferred to a DEAE-f ilter mat (LKB-Pharmacia). Then, using the wash line of the cell 
harvester, the cells were washed twice with 5% ^HPCtyKkO and once with water and dried at 95 °C for 15 minutes. 

is Then, 10 ml of a scintillator and the filter mat were put in a special bag and the uptake of [ 3 H]dTMP was measured with 
a scintillation counter (LKB 1205 Betaplate). The inhibitory activity was expressed in percent inhibition relative to the 
uptake on water or DMSO control. 

The concentration at which the compound inhibited the reverse transcriptase by 50% was expressed as the IC50 of 
the compound. The results are presented in Tables 5 and 6. 
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Claims 



1 . An imidazole derivative of the formula (I) or a salt thereof: 



10 



15 




(I) 



(wherein R 1 represents hydrogen, an alkyl group of 1 to 20 carbon atoms, an aJkenyl group of 2 to 7 carbon atoms, 
20 a cycloalkyialkyl group of 4 to 1 2 carbon atoms, a haloalkyl group of 1 to 6 carbon atoms, an oxoalkyl group of 1 to 
6 carbon atoms, an aroylalkyl group of 8 to 1 3 carbon atoms, a substituted or unsubsthuted aralkyl group, a substi- 
tuted or unsubstituted heteroarylalkyl group, a substituted or unsubstituted carbamoyloxyalkyl, carbamoylalkyloxy- 
alkyl. or acyloxyalkyl group, or a branched hydroxyalkyl group; 

25 R 2 represents an alkyl group of 1 to 6 carbon atoms, an acyl group of 1 to 6 carbon atoms, hydroxyiminomethyl, 

hydrazonomethyl, or a group of the formula -(CH 2 )n-R 4 (where R 4 represents halogen, an alkoxy group, 
hydroxy, cyano, an acyloxy group, an aryloxycarbonyloxy group, an alkoxycarbonyloxy group, carboxy, a sub- 
stituted or unsubstituted carbamoyl group, a substituted or unsubstituted hydroxyaikyloxy group, a substituted 
or unsubstituted benzyloxy group, a substituted or unsubstituted carbamoyloxy or thiocarbamoyloxy group, a 

30 substituted or unsubstituted amino group, or azido; n represents a whole number of 1 to 3); 

R 3 represents a substituted or unsubstituted alkyl group of 1 to 6 carbon atoms; 
X and Y independently represent hydrogen, an alkyl group of 1 to 3 carbon atoms, halogen, or nitro; 
Z represents S, SO, S0 2 or CH2). 

35 2. The compound according to Claim 1 wherein said imidazole dirivatrve is a compound of the following formula (I'): 



40 



45 




(I' ) 



50 



55 



(wherein R 1 , R 2 , R 3 , X, Y, and Z are as defined above). 

3. The compound according to Claim 1 wherein R 1 represents an alkyl group of 1 to 6 carbon atoms, a hydroxyalkyl 
group of 1 to 6 carbon atoms, or pyridylmethyl. 

4. The compound according to Claim 1 wherein R 2 represents a group of the formula -(Cr-yn-R 4 where R 4 represents 
hydroxy or carbamoyloxy. 

5. The compound according to Claim 1 wherein R 3 represents isopropyl. 
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6. Hie compound according to Gaim 1 wherein X and Y respectively represent halogen. 

7. The compound according to Claim 1 wherein Z represents S. 

8. The compound according to Claim 1 wherein said imidazole derivative is 

(A-1) 2K»rbanray!oxymethyl-5-{3 f 5<lichlorophenylthio)-1 -ethyi-4-isopropyl-1 H-imidazole. 
(A-2) 2-{5-(3,5^ic^ilorophenytthio)-4-isopropyi-1 -methyl- 1 H-imidazol-2-yI]ethanol 
(A-3) 2-carbamoyloxymethyl-5-(3.5«iichl^^ -(pyridi n-4-yl) methyl- 1 H-imidazole 

(A-4) [5-(3,5-dichlorophenylthio)-1 - ethyl -4-isopropyl-1 H-irrodazol-2-ylJmethanol 
(A-5) [1 -(2-hydroxypropyl)-5-(3,5-dichlorophenytthio-4-isopropyl-1 H-imidazol-2-yQmethanol, 
(A-6) [5-{3 ( 5-dichlorophenylthio)-4-isopropyl-1 -methyl-1 H-imidazol-2-yl]acetonitrile 
(A-7) [5-(3,5-dichlorophenylthio)-1 -(4-aminobenzyl)-4-isopropyl-1 H-imidazol-2-yOmethanol. 
(A-8) [5-(3,5-dichlorophenylthio)-1 -(3-ami nobenzyl)-4-isopropyl- 1 H-imidazol-2-yI]methanol, 
(A-9) 2-[5-(3,5-dich!orophenyltNo)-4-isopropy!-1-ethyi-1 H-imidazol-2-yl]ethanol, 
(A-1 0) 2-[2-(carbarroyIoxy)ethyO-5-(3,5-dichlorophenylthio-1 - ethyl -4-isopropyl-1 H-imidazole. 
(A-1 1) [5-(3,5<ii(^lorophenyHhio)^-isopropy!-1-(2(1H)-pyridOT or 
(A-1 2) 2-carbarrK>yloxymethyI-5-(3,5-dichlorophenylthio)-1 -(2(1 H)-pyridon-5-yl)methyl-4-isopropyl-1 H-imida- 
zole. 

9. A medicinal composition comprising the compound according to Claim 1 as an active ingredient. 

10. An anti-HIV composition comprising the compound according to Claim 1 as an active ingredient 
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